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FINAL

EXECUTIVE SUMMARY

AS PART OF THE DEPARTMENT OF DEFENSE INSTALLATION RESTORATION PROGRAM

IRP USED TO INVESTIGATE POTENTIALLY CONTAMINATED SITESSITE ON AIR NATIONAL

GUARD PROPERTY ENVIRONMENTAL RESOURCESRESOURCE MANAGEMENT ERM
CONDUCTED REMEDIAL INVESTIGATION AT THE WASHINGTON AIR NATIONAL

GUARDSGUARD SEATTLE AIR NATIONAL GUARD STATION SEATTLE ANGS THE SEATTLE

ANGSANG IS LOCATED ON 75ACRE PARCEL OF LAND IN THE NORTHWEST PORTION OF

THE KING COUNTY INTERNATIONAL AIRPORT BOEING FIELD IN SEATTLE

WASHINGTON PRELIMINARY ASSESSMENTSITE INSPECTION CONDUCTED AT THE

SEATTLE ANGSANG IN 1995 RECOMMENDED FURTHER INVESTIGATION OF THE SITSSIT AREA

OF CONCERN HEREAFTER REFERRED TO AS IRP SITE BURIAL SITE

THE REMEDIAL INVESTIGATION INCLUDED THE COLLECTION OF STORM SEWER CATCH

BASIN SAMPLESSAMPLE SURFACE AND SUBSURFACE SOIL SAMPLESSAMPLE AND GROUNDWATER

SAMPLES AQUIFER TESTSTEST WERE ALSO CONDUCTED TO ESTIMATE THE HYDRAULIC

CONDUCTIVITY OF THE SHALLOW AQUIFER BENEATH THE SITE

SOIL SAMPLESSAMPLE COLLECTED DURING THE REMEDIAL INVESTIGATION SUGGEST THAT THE

NEAR SURFACE GEOLOGY AT THE SEATTLE ANGSANG IS COMPOSED OF APPROXIMATELY

FEET OF SILTY SAND FILL MATERIAL UNDERLAIN BY FINE SAND THAT IS UNIFORM TO AT

LEAST THE MAXIMUM DEPTH EXPLORED DURING THE REMEDIAL INVESTIGATION

GROUNDWATER AT THE SEATTLE ANGSANG OCCURSOCCUR IN SHALLOW UNCONFINED AQUIFER

THE PREDOMINANT DIRECTION OF GROUNDWATER FLOW IS TOWARD THE SOUTH

CALCULATED HYDRAULIC CONDUCTIVITIESCONDUCTIVITIE FOR THE SHALLOW AQUIFER RANGE FROM

125 10 TO 609 IO FEET PER SECOND 329 TO 1604 METERSMETER PER DAY

CONSTITUENTSCONSTITUENT DETECTED IN SOIL AT THE SEATTLE ANGSANG INCLUDE VOLATILE ORGANIC

COMPOUNDSCOMPOUND SINGLE DETECTION OF TRICHIOROETHENE TOTAL PETROLEUM

HYDROCARBONSHYDROCARBON AS GASOLINE DIESEL AND HEAVY OIL TRACE METALSMETAL AND

RADIONUCLIDES THE VOLATILE ORGANIC COMPOUNDSCOMPOUND AND TOTAL PETROLEUM

HYDROCARBONSHYDROCARBON DETECTED IN SOIL APPEAR TO BE LIMITED IN LATERAL AND VERTICAL

EXTENT IN MOST CASESCASE DETECTIONSDETECTION OF VOLATILE ORGANIC COMPOUNDSCOMPOUND AND TOTAL

PETROLEUM HYDROCARBONSHYDROCARBON ARE LIMITED TO SINGLE SOIL SAMPLE FROM SINGLE

LOCATION THE CONCENTRATIONSCONCENTRATION OF TRACE METALSMETAL AND RADIONUCLIDESRADIONUCLIDE DETECTED

ARE CONSISTENT WITH NATURALLY OCCURRING BACKGROUND CONCENTRATIONS

CONSTITUENTSCONSTITUENT DETECTED IN GROUNDWATER AT THE SEATTLE ANGSANG INCLUDE

VOLATILE ORGANIC COMPOUNDSCOMPOUND ACETONE BENZENE TOLUENE ETHYLBENZENE

XV
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XYLENESXYLENE CIS1 2DICHLOROETHENE 11 DICHIOROETHANE 12DICHIOROETHANE

35TRIMETHYLBENZENE 111TRICHLOROETHANE TRICHIOROETHENE AND

TETRACHLOROETHENE TRACE METALSMETAL AND RADIONUCLIDES MOST OF THE VOLATILE

ORGANIC COMPOUND DETECTIONSDETECTION IN GROUNDWATER WERE IN THE SOUTHERN

PORTION OF THE STATION VOLATILE ORGANIC COMPOUNDSCOMPOUND WERE ALSO DETECTED IN

GROUNDWATER MONITORING WELL IN THE NORTHWEST CORNER OF THE STATION USED

TO EVALUATE SITESPECIFIC BACKGROUND CONCENTRATIONS AS WITH THE SOILSSOIL THE

TRACE METALSMETAL AND RADIONUCLIDESRADIONUCLIDE DETECTED IN GROUNDWATER APPEAR TO BE

REPRESENTATIVE OF NATURALLY OCCURRING BACKGROUND CONCENTRATIONS

PROJECT SCREENING GOALSGOAL FOR CONSTITUENTSCONSTITUENT DETECTED IN SITECHARACTERIZATIO

SOIL AND GROUNDWATER SAMPLESSAMPLE WERE DEVELOPED FROM REGULATORY CRITERIA

AND SITESPECIFIC BACKGROUND CONCENTRATION DATA WITH THE EXCEPTION OF

RADIONUCLIDESRADIONUCLIDE AND ARSENIC WHICH WERE DETECTED AT CONCENTRATIONSCONCENTRATION

CONSISTENT WITH BACKGROUND CONCENTRATIONSCONCENTRATION ONLY BENZENE AND

TRICHIOROETHENE IN GROUNDWATER WERE DETECTED AT CONCENTRATIONSCONCENTRATION EXCEEDING

THE PROJECT SCREENING GOALS BASED ON STATISTICAL SCREENING EVALUATION OF

THE GROUNDWATER DATA FOR THESE TWO CONSTITUENTSCONSTITUENT ONLY TRICHIOROETHENE WAS

FOUND TO NOT COMPLY WITH THE ASSOCIATED REGULATORY CRITERION

BASELINE RISK ASSESSMENT WAS CONDUCTED TO ASSESSASSES THE POTENTIAL HUMAN

HEALTH RISKSRISK ASSOCIATED WITH THE OBSERVED CONCENTRATIONSCONCENTRATION OF TRICHLOROETHENE

IN GROUNDWATER AT THE SEATTLE ANGS THE RESULTSRESULT OF THE BASELINE RISK

ASSESSMENT INDICATE THAT THE POTENTIAL RISKSRISK ASSOCIATED WITH INGESTION AND

INHALATION OF THE TRICHLOROETHENE IN GROUNDWATER THE REASONABLE

MAXIMUM EXPOSURE SCENARIO ASSUMED FOR THE SITE EXCEED THE STATE AND

FEDERAL ACCEPTABLE LEVELSLEVEL FOR EXCESSEXCES CANCER RISK

FURTHER INVESTIGATION OF SITE SOIL AND GROUNDWATER IS RECOMMENDED TO

DETERMINE THE SOURCE AND EXTENT OF THE VOLATILE ORGANIC COMPOUNDSCOMPOUND
DETECTED IN GROUNDWATER IN ADDITION THE INVESTIGATION SHOULD INCLUDE

QUARTERLY GROUNDWATER MONITORING

XVI
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SECTION 10

INTRODUCTION

THISTHI REPORT DESCRIBESDESCRIBE THE REMEDIAL INVESTIGATION RI CONDUCTED AT THE

SEATTLE AIR NATIONAL GUARD STATION SEATTLE ANGSANG IN SEATTLE WASHINGTON

THE RI WAS CONDUCTED AS PART OF THE AIR NATIONAL GUARD ANG
INSTALLATION RESTORATION PROGRAM IRP UNDER CONTRACT DAHA9O940014

DELIVERY ORDER 32 THE AIR NATIONAL GUARDCIVIL ENGINEERING

ENVIRONMENTAL RESTORATION GROUP ANGCEVR PROVIDED TECHNICAL AND

PROJECT MANAGEMENT OVERSIGHT FOR THISTHI INVESTIGATION ON BEHALF OF THE ANG
THE RI REPORT FOLLOWSFOLLOW THE RECOMMENDED ANGCEVR FORMAT AND CONTAINSCONTAIN

THE BASIC CONTENTSCONTENT SUGGESTED IN THE UNITED STATESSTATE ENVIRONMENTAL

PROTECTION AGENCY USEPA DOCUMENT GUIDANCE FOR CONDUCTING REMEDIAL

INVESTIGATIONSINVESTIGATION AND FEASIBILIHJ STUDIESSTUDIE UNDER CERCLA USEPA 1988

FIELD ACTIVITIESACTIVITIE FOR THE RI WERE PERFORMED FROM SEPTEMBER 1996 THROUGH

JULY 1997 THE OBJECTIVESOBJECTIVE OF THE RI WERE TO EVALUATE THE NATURE AND

EXTENT OF POTENTIAL CONTAMINATION RELATED TO IRP SITE BURIAL SITE THE IRP

SITE ASSESSASSES SITESPECIFIC BACKGROUND CONCENTRATIONSCONCENTRATION OF POTENTIAL

CONTAMINANTSCONTAMINANT OF CONCERN IN SOIL AND GROUNDWATER AND PROVIDE

RECOMMENDATIONSRECOMMENDATION FOR ADDITIONAL REMEDIAL ACTIONSACTION AS APPROPRIATE

11 REPORT ORGANIZATION

THISTHI RI REPORT PROVIDESPROVIDE SUMMARY OF THE ACTIVITIESACTIVITIE FOR THE RI AND IS

ORGANIZED INTO 11 SECTIONSSECTION AND 10 APPENDICES THE CONTENTSCONTENT OF THE SECTIONSSECTION

ARE AS FOLLOWSFOLLOW

SECTION 10 PROVIDESPROVIDE GENERAL INTRODUCTORY INFORMATION FOR THISTHI REPORT

SECTION 20 PROVIDESPROVIDE BACKGROUND INFORMATION FOR THE SEATTLE ANGSANG

SECTION 30 SUMMARIZESSUMMARIZE THE ENVIRONMENTAL SETTING
IN THE VICINITY

OF THE

SEATTLE ANGSANG

SECTION 40 DESCRIBESDESCRIBE THE FIELD INVESTIGATION PROGRAM

11
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SECTION 50 DESCRIBESDESCRIBE THE INVESTIGATION FINDINGSFINDING

SECTION 60 DISCUSSESDISCUSSE FEDERAL AND STATE APPLICABLE OR RELEVANT AND

APPROPRIATE REQUIREMENTSREQUIREMENT ARARSARAR

SECTION 70 DISCUSSESDISCUSSE CONTAMINANT FATE AND TRANSPORT

SECTION 80 DISCUSSESDISCUSSE RISK ASSESSMENT

SECTION 90 PRESENTSPRESENT CONCLUSIONSCONCLUSION

SECTION 100 PRESENTSPRESENT RECOMMENDATIONSRECOMMENDATION AND

SECTION 110 LISTSLIST REFERENCES

THE FOLLOWING APPENDICESAPPENDICE ARE INCLUDED WITH THISTHI REPORT

APPENDIX CONTAINSCONTAIN TECHNICAL MEMORANDA FOR FIELD ACTIVITIESACTIVITIE

APPENDIX CONTAINSCONTAIN BOREHOLE LOGSLOG AND WELL CONSTRUCTION DIAGRAMSDIAGRAM

APPENDIX CONTAINSCONTAIN LOCATION AND ELEVATION SURVEY DATA

APPENDIX CONTAINSCONTAIN RECOMMENDATIONSRECOMMENDATION FOR THE DISPOSITION OF

INVESTIGATION DERIVED WASTESWASTE

APPENDIX CONTAINSCONTAIN AQUIFER TEST DATA

APPENDIX LISTSLIST THE REPOSITORIESREPOSITORIE OF LABORATORY ANALYTICAL
DATA

PACKAGESPACKAGE

APPENDIX CONTAINSCONTAIN TOTAL PETROLEUM HYDROCARBONSHYDROCARBON TPH FIELD

SCREENING RESULTSRESULT

APPENDIX CONTAINSCONTAIN LETTER FROM THE WASHINGTON DEPARTMENT OF

ECOLOGY WDOE REGARDING RADIONUCLIDESRADIONUCLIDE IN SOIL

APPENDIX CONTAINSCONTAIN COPIESCOPIE OF THE
ANALYTICAL

DATA SUMMARY SHEETSSHEET

SAMPLE RESULTSRESULT FROM THE LABORATORY DATA PACKAGESPACKAGE AND

APPENDIX CONTAINSCONTAIN ANALYTICAL DATA REVIEW AND VALIDATION REPORTS

12
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12 SITE BACKGROUND INFORMATION

THE SEATTLE ANGSANG IS AT 6736 ELLISELLI AVENUE SOUTH IN SEATTLE WASHINGTON

FIGURE 11 THE STATION OCCUPIESOCCUPIE APPROXIMATELY 75 ACRESACRE OF LAND IN THE

NORTHWEST PORTION OF THE KING COUNTY INTERNATIONAL AIRPORT BOEING FIELD

OPLECH 1995

PREVIOUSPREVIOU IRP INVESTIGATIONSINVESTIGATION HAVE BEEN PERFORMED AT THE SEATTLE ANGS
THESE INVESTIGATIONSINVESTIGATION INCLUDE THE FOLLOWING

PRELIMINARY ASSESSMENT PA WAS COMPLETED IN 1993 BY THE ANG

PRELIMINARY ASSESSMENTSITE INSPECTION PASI WAS COMPLETED IN

1994 BY OPERATIONAL TECHNOLOGIESTECHNOLOGIE CORPORATION OPTECH

THE PASI REPORT RECOMMENDED FURTHER INVESTIGATION OF THE IRP SITE TO

DETERMINE THE SOURCE AND AREAL EXTENT OF TPH CONTAMINATION DETECTED IN

SOIL SAMPLESSAMPLE AND GROSSGROS ALPHA AND GROSSGROS BETA RADIATION DETECTED IN SOIL AND

GROUNDWATER SAMPLES THE PASI REPORT ALSO NOTED THAT STATE ACTION

LEVELSLEVEL WERE EXCEEDED FOR SEVERAL TRACE METALSMETAL BUT CONCENTRATIONSCONCENTRATION OF THOSE

METALSMETAL DID NOT EXCEED SITESPECIFIC BACKGROUND CONCENTRATIONSCONCENTRATION EXCEPT FOR

BERYLLIUM IN GROUNDWATER

13 INSTALLATION RESTORATION PROGRAM INFORMATION

THE DEFENSE ENVIRONMENTAL RESTORATION PROGRAM DERP WAS ESTABLISHED

IN 1984 TO PROMOTE AND COORDINATE EFFORTSEFFORT FOR THE EVALUATION AND CLEANUP

OF CONTAMINATION AT DEPARTMENT OF DEFENSE INSTALLATIONS ON JANUARY 23

1987 PRESIDENTIAL EXECUTIVE ORDER 12580 WAS ISSUED WHICH ASSIGNED THE

RESPONSIBILITY FOR CARRYING OUT DERP WITHIN THE OVERALL FRAMEWORK OF THE

COMPREHENSIVE ENVIRONMENTAL RESPONSE COMPENSATION AND LIABILITY

ACT OF 1980 CERCLA AND THE SUPERFUND AMENDMENTSAMENDMENT AND

REAUTHORIZATION ACT OF 1986 SARA TO THE SECRETARY OF DEFENSE THE IRP

WAS ESTABLISHED UNDER DERP TO IDENTIFY INVESTIGATE AND REMEDIATE

CONTAMINATION AT INSTALLATIONS THE IRP FOCUSESFOCUSE ON CLEANUP OF

CONTAMINATION ASSOCIATED WITH PAST DEPARTMENT OF DEFENSE ACTIVITIESACTIVITIE TO

ENSURE THAT THREATSTHREAT TO PUBLIC HEALTH ARE ELIMINATED AND TO RESTORE NATURAL

RESOURCESRESOURCE FOR FUTURE USE

THE IRP IS DIVIDED INTO SEVERAL PHASESPHASE AS ILLUSTRATED ON FIGURE 12 THESE

PHASESPHASE ARE DEFINED AND DESCRIBED IN THE FOLLOWING SUBSECTIONS

13
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131 PRELIMINARY ASSESSMENT

THE PA CONSISTSCONSIST OF PERSONNEL INTERVIEWSINTERVIEW AND RECORD SEARCH DESIGNED TO

IDENTIFY
AND EVALUATE PAST DISPOSAL ANDOR SPILL SITESSITE THAT MIGHT POSE

POTENTIAL OR ACTUAL HAZARD TO PUBLIC HEALTH PUBLIC WELFARE THE

ENVIRONMENT PREVIOUSLY UNDOCUMENTED INFORMATION IS OBTAINED THROUGH

THE INTERVIEWS THE RECORD SEARCH FOCUSESFOCUSE ON OBTAINING USEFUL INFORMATION

FROM AERIAL PHOTOGRAPHSPHOTOGRAPH INSTALLATION PLANSPLAN FACILITY INVENTORY DOCUMENTSDOCUMENT
LISTSLIST OF HAZARDOUSHAZARDOU MATERIALSMATERIAL USED SUBCONTRACTOR REPORTSREPORT CORRESPONDENCE
MATERIAL SAFETY DATA SHEETSSHEET FEDERALSTATE AGENCY SCIENTIFIC REPORTSREPORT ON

ENDANGERED AND THREATENED SPECIESSPECIE AND CRITICAL HABITATSHABITAT DOCUMENTSDOCUMENT FROM

LOCAL GOVERNMENT OFFICESOFFICE AND NUMEROUSNUMEROU STANDARD REFERENCE SOURCES

132 SITE INSPECTION

THE PURPOSE OF THE SITE INSPECTION SI IS TO PERFORM LIMITED SAMPLING AND

OTHER FIELD ACTIVITIESACTIVITIE TO CONFIRM THE PRESENCE OR ABSENCE OF CONTAMINATION

AT POTENTIAL AREASAREA OF CONCERN AOCSAOC IDENTIFIED DURING THE PA THISTHI MAY

INCLUDE FOR EXAMPLE GEOPHYSICAL SURVEYSSURVEY FIELDSCREENING SOIL SAMPLING

AND LIMITED GROUNDWATER SAMPLING FOR SUSPECTED CONTAMINANTS THE SI

MAY BE CONDUCTED IN CONJUNCTION WITH THE PA DATA COLLECTED DURING THE

PA AND SI MAY BE SUFFICIENT TO REACH DECISION POINT FOR SITE SUCH AS NO

FURTHER IRP ACTION IS WARRANTED PROMPT REMOVAL OF CONTAMINANTSCONTAMINANT IS

NECESSARY OR FURTHER IRP WORK IS REQUIRED

133 SITE INVESTIGATION

LIKE THE SI THE SITE INVESTIGATION CONSISTSCONSIST OF FIELD ACTIVITIESACTIVITIE DESIGNED TO

CONFIRM THE PRESENCE OR ABSENCE OF CONTAMINATION AT POTENTIAL AOCSAOC
IDENTIFIED DURING THE PA HOWEVER THE SITE INVESTIGATION TYPICALLY

INCLUDESINCLUDE MORE EXTENSIVE SAMPLING AND EVALUATION OF GROUNDWATER THAN

THE SI AN ADDITIONAL OBJECTIVE OF THE SITE INVESTIGATION IS TO DETERMINE

POTENTIAL RISKSRISK TO HUMAN HEALTH AND THE ENVIRONMENT

THE ACTIVITIESACTIVITIE UNDERTAKEN DURING THE SITE INVESTIGATION GENERALLY FALL INTO

THREE CATEGORIESCATEGORIE SCREENING CONFIRMATION AND OPTIONAL ACTIVITIES

SCREENING ACTIVITIESACTIVITIE ARE CONDUCTED TO GATHER ADDITIONAL PRELIMINARY DATA

NOT OBTAINED DURING THE PA CONFIRMATION ACTIVITIESACTIVITIE INCLUDE SPECIFIC

MEDIA SAMPLING AND LABORATORY ANALYSISANALYSI TO CONFIRM EITHER THE PRESENCE OR

THE ABSENCE OF CONTAMINATION CHEMICAL CONCENTRATIONSCONCENTRATION AND THE POTENTIAL

16
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FOR MIGRATION OF CONTAMINANTS INFORMATION OBTAINED DURING THE

SUBSURFACE INVESTIGATION IS UTILIZED TO DEFINE AOCSAOC FROM AMONG THE

POTENTIAL AOCSAOC IDENTIFIED DURING THE PA SITE HYDROLOGY GEOLOGY AND

SOIL PROPERTIESPROPERTIE ARE ALSO CHARACTERIZED DURING THE SITE INVESTIGATION

ADDITIONAL DATA MAY BE NEEDED TO REACH DECISION POINT FOR SITE

OPTIONAL ACTIVITIESACTIVITIE MAY BE CONDUCTED TO OBTAIN THE ADDITIONAL DATA

NEEDED

THE GENERAL APPROACH OF THE SITE INVESTIGATION IS TO SEQUENCE THE FIELD

ACTIVITIESACTIVITIE SO THAT DATA ARE ACQUIRED AND USED AS THE FIELD INVESTIGATION

PROGRESSES THISTHI IS DONE TO DETERMINE THE PRESENCE OR ABSENCE OF

CONTAMINATION IN RELATIVELY SHORT TIME PERIOD OPTIMIZE DATA COLLECTION

AND DATA QUALITY AND MINIMIZE COSTS

134 REMEDIAL INVESTIGATION

THE OBJECTIVESOBJECTIVE OF THE RI ARE TO DETERMINE THE NATURE AND EXTENT OF

CONTAMINATION AT SITE DETERMINE THE NATURE AND EXTENT OF POTENTIAL

THREATSTHREAT TO HUMAN HEALTH AND THE ENVIRONMENT AND PROVIDE BASISBASI FOR

DETERMINING THE TYPESTYPE OF RESPONSE ACTIONSACTION TO BE CONSIDERED DECISION

DOCUMENT FEASIBILITY STUDY IFS REMEDIAL DESIGN OR REMEDIAL

ACTION ERA

THE RI CONSISTSCONSIST OF FIELD ACTIVITIESACTIVITIE DESIGNED TO QUANTIFY THE
POTENTIAL

CONTAMINANT THE EXTENT OF THE CONTAMINATION AND THE PATHWAYSPATHWAY OF

CONTAMINANT MIGRATION FIELD ACTIVITIESACTIVITIE MAY INCLUDE THE INSTALLATION OR SOIL

BORINGSBORING ANDOR MONITORING WELLSWELL AND THE COLLECTION AND ANALYSISANALYSI OF WATER

SOIL ANDOR SEDIMENT SAMPLES CAREFUL DOCUMENTATION AND QUALITY

CONTROL PROCEDURESPROCEDURE ARE IMPLEMENTED DURING RI FIELD ACTIVITIESACTIVITIE IN

ACCORDANCE WITH CERCLASARA GUIDELINESGUIDELINE WHICH ENSURE THE VALIDITY OF

DATA

HYDROGEOLOGIC STUDIESSTUDIE ARE CONDUCTED TO DETERMINE THE UNDERLYING STRATA

GROUNDWATER FLOW RATESRATE AND DIRECTION OF CONTAMINANT MIGRATION

BASELINE RISK ASSESSMENT WHICH PROVIDESPROVIDE AN EVALUATION OF THE POTENTIAL

THREAT TO HUMAN HEALTH IS CONDUCTED PRIOR TO IMPLEMENTING ANY RA THE

BASELINE RISK ASSESSMENT PROVIDESPROVIDE THE BASISBASI FOR DETERMINING WHETHER AN

RA MAY BE NECESSARY TO MITIGATE ENDANGERMENT TO PUBLIC HEALTH

THE FINDINGSFINDING FROM THE RI WILL RESULT IN THE SELECTION OF ONE OF THE FOLLOWING

OPTIONSOPTION

17
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NO FURTHER ACTION THE RESULTSRESULT OF INVESTIGATIONSINVESTIGATION DO NOT INDICATE

HARMFUL CONCENTRATIONSCONCENTRATION OF CHEMICALSCHEMICAL THAT POSE SIGNIFICANT THRE3T TO

HUMAN HEALTH OR THE ENVIRONMENT THEREFORE NO FURTHER IRP ACTION IS

WARRANTED AND DECISION DOCUMENT WILL BE PREPARED TO CLOSE THE STE

LONGTERM MONITORING LTM THE RESULTSRESULT OF
INVESTIGATIONSINVESTIGATION DO NOT

INDICATE THE PRESENCE
OF SUFFICIENT CONTAMINATION TO JUSTIFY COSTLY RA

LTM MAY BE RECOMMENDED TO DETECT THE POSSIBILITY OF FUTURE

PROBLEMS

FS THE RESULTSRESULT OF INVESTIGATIONSINVESTIGATION CONFIRM THE PRESENCE OF CONTAMINATION

THAT MAY POSE THREAT TO HUMAN HEALTH ANDOR THE ENVIRONMENT AND

SOME SORT OF RA IS INDICATED

135 FEASIBILITY STUDY

BASED ON RESULTSRESULT OF THE RI THE BASELINE RISK ASSESSMENT AND REVIEV OF

STATE AND FEDERAL REGULATORY REQUIREMENTSREQUIREMENT AN FS MAY BE CONDUCTED TO

DEVELOP SCREEN AND EVALUATE ALTERNATIVESALTERNATIVE FOR REMEDIATION OF GROUNDWATER

ANDOR SOIL CONTAMINATION AT THE SITE THE OVERALL
OBJECTIVESOBJECTIVE OF THE FS

INCLUDE PROVIDING INFORMATION NECESSARY FOR REMEDIAL ALTERNATIVE

DEVELOPMENT AND EVALUATING INFORMATION TO SUPPORT SELECTION OF REMEDY

THAT IS PROTECTIVE OF HUMAN HEALTH AND THE ENVIRONMENT CONSIDERSCONSIDER

ARARSARAR SATISFIESSATISFIE THE PREFERENCE FOR TREATMENT THAT SIGNIFICANTLY AND

PERMANENTLY REDUCESREDUCE TOXICITY MOBILITY OR VOLUME OF HAZARDOUSHAZARDOU

CONSTITUENTSCONSTITUENT AS PRINCIPAL ELEMENT AND IS COSTEFFECTIVE

ACTIVITIESACTIVITIE ASSOCIATED WITH THE FS INCLUDE THE FOLLOWING

IDENTIFICATION OF APPLICABLE REMEDIATION TECHNOLOGIES RAS

PRELIMINARY SCREENING OF TECHNOLOGIESTECHNOLOGIE

DEVELOPMENT AND SCREENING OF REMEDIAL ALTERNATIVESALTERNATIVE

DETAILED ANALYSISANALYSI OF ALTERNATIVESALTERNATIVE

COMPARATIVE ANALYSISANALYSI OF ALTERNATIVESALTERNATIVE AND

COMPLETION OF AN FS REPORT

THE END RESULT OF THE FS IS THE SELECTION OF THE MOST APPROPRIATE REMEDIAL

ALTERNATIVE WITH CONCURRENCE BY STATE ANDOR FEDERAL REGULATORY AGENCIES

18
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136 ENGINEERING EVALUATIONCOST ANALYSISANALYSI

AT ANY TIME DURING THE COURSE OF AN IRP PROJECT AN ENGINEERING

EVALUATIONCOST ANALYSISANALYSI FECA CAN BE IMPLEMENTED TO EVALUATE

REMEDIAL SOLUTIONSSOLUTION FOR CONTAMINATION AN FECA CAN BE COMPLETED FNR ALL

NONTIMECRITICAL REMOVAL ACTIONSACTION THAT ARE NOT ADDRESSED BY AN FS IN

GENERAL AN FECA IS SIMILAR TO REMEDIAL INVESTIGATIONFEASIB

STUDY RIFSRIF BUT IS LESSLES COMPREHENSIVE BECAUSE OF THE PRESUMPTION UF AN

RA AN EECA IS USUALLY COMPLETED AS PARALLEL EFFORT TO AN RIPS THE

OVERALL OBJECTIVESOBJECTIVE OF THE EECA INCLUDE
SATISFYING ENVIRONMENTAL REIEW

AND ADMINISTRATIVE REQUIREMENTSREQUIREMENT FOR REMOVAL ACTIONSACTION PROVIDING

FRAMEWORK FOR EVALUATING AND SELECTING ALTERNATIVE TECHNOLOGIESTECHNOLOGIE

SATISFYING
THE PREFERENCE FOR TREATMENT THAT SIGNIFICANTLY AND

PERMANENTLY REDUCESREDUCE TOXICITY MOBILITY OR VOLUME OF HAZARDOUSHAZARDOU

CONSTITUENTSCONSTITUENT AS PRINCIPAL ELEMENT AND MAXIMIZING COSTEFFECTIVENESSCOSTEFFECTIVENES

THE GOALSGOAL OF THE EECA ARE TO

DEVELOP AN APPROVAL MEMORANDUM

IDENTIFY REMOVAL ACTION OBJECTIVESOBJECTIVE

IDENTIFY AND ANALYZE REMOVAL ACTION ALTERNATIVESALTERNATIVE

COMPARE REMOVAL ACTION ALTERNATIVESALTERNATIVE AND

RECOMMEND REMOVAL ACTION ALTERNATIVESALTERNATIVE IN AN ACTION MEMORANDUM

THE END RESULT OF THE EECA IS THE SELECTION OF THE MOST APPROPRIATE

REMOVAL ACTION WITH CONCURRENCE BY STATE OR FEDERAL REGULATORY AGENCIES

137 PRESUMPTIVE REMEDY ENGINEERING EVALUATIONCOST ANALYSISANALYSI

PRESUMPTIVE REMEDY ENGINEERING EVALUATIONCOST ANALYSISANALYSI

PREECA MAY BE PERFORMED IF THE RESULTSRESULT OF INVESTIGATIONSINVESTIGATION INDICATE THE

PRESENCE OF SUFFICIENT CONTAMINATION TO JUSTIFY AN RA PRIOR TO COMPLETION

OF AN FS AND THE TECHNOLOGY REQUIRED FOR THE RA IS EVIDENT FREE CA

MAY BE RECOMMENDED TO EVALUATE THE EFFECTIVENESSEFFECTIVENES AND COSTSCOST ASSOCIATED

WITH THE PRESUMPTIVE RAS
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138 REMEDIAL DESIGN

THE RD INVOLVESINVOLVE DEVELOPMENT AND APPROVAL OF THE ENGINEERING DESIGNSDESIGN

REQUIRED TO IMPLEMENT THE SELECTED REMEDIAL ALTERNATIVE IDENTIFIED IN THE

FS

139 REMEDIAL ACTION

THE RA IS THE ACTUAL IMPLEMENTATION OF THE REMEDIAL ALTERNATIVE IT REFERSREFER

TO THE ACCOMPLISHMENT OF MEASURESMEASURE TO ELIMINATE THE HAZARD OR AT

MINIMUM REDUCE IT TO AN ACCEPTABLE LIMIT COVERING LANDFILL WITH AN

IMPERMEABLE CAP PUMPING AND TREATING CONTAMINATED GROUNDWATER

INSTALLING NEW WATER DISTRIBUTION SYSTEM AND IN SITU BIODEGRADATION OF

CONTAMINATED SOILSSOIL ARE EXAMPLESEXAMPLE OF REMEDIAL MEASURESMEASURE THAT MIGHT BE

SELECTED IN SOME CASESCASE AFTER THE RAS HAVE BEEN COMPLETED AN LTM

SYSTEM MAY BE INSTALLED AS PRECAUTIONARY MEASURE TO DETECT CONTAMINANT

MIGRATION OR TO DOCUMENT THE EFFICIENCY OF REMEDIATION

1310 IMMEDIATE ACTION ALTERNATIVESALTERNATIVE

AT ANY POINT IT MAY BE DETERMINED THAT SITE POSESPOSE AN IMMEDIATE THREAT

TO PUBLIC HEALTH OR THE ENVIRONMENT THUSTHU NECESSITATING PROMPT REMOVAL OF

THE CONTAMINANTS IMMEDIATE ACTION SUCH AS LIMITING ACCESSACCES TO THE SITE

CAPPING OR REMOVING CONTAMINATED SOILSSOIL ANDOR PROVIDING AN ALTERNATIVE

WATER SUPPLY MAY SUFFICE AS EFFECTIVE CONTROL MEASURES SITESSITE REQUIRING

IMMEDIATE REMOVAL ACTION MAINTAIN IRP STATUSSTATU IN ORDER TO DETERMINE THE

NEED FOR ADDITIONAL REMEDIAL PLANNING OR LTM REMOVAL MEASURESMEASURE OR

OTHER APPROPRIATE RAS MAY BE IMPLEMENTED DURING ANY PHASE OF AN IRP

PROJECT
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SECTION 20

SITE BACKGROUND INFORMATION

THISTHI SECTION OF THE RI REPORT PROVIDESPROVIDE DESCRIPTION OF THE SEATTLE AJGSAJG
AND SUMMARY OF PREVIOUSPREVIOU INVESTIGATIONSINVESTIGATION AT THE SITE INFORMTTION

PRESENTED IN THISTHI SECTION WAS DERIVED PRIMARILY FROM OPTECHSOPTECH REPORT

ENTITLED INSTALLATION RESTORATION PROGRAM PRELI MINARIJ ASSESSMENTSITE

FNSPECTION REPORT 143RD COMBAT COMMUNICATIONSCOMMUNICATION SQUADRON SEATTLE AIR

TJATIONAL GUARD STATION WASHINGTON AIR NATIONAL GUARD SEATTLE WASHINGTON

OPTECH 1995 THISTHI INFORMATION HAS BEEN UPDATED BASED ON THE RI

FINDINGS

21 FACILITY DESCRIPTION

THE SEATTLE ANGSANG IS AT 6736 ELLISELLI AVENUE SOUTH IN SEATTLE WASHINGTON

THE STATION PRESENTLY OCCUPIESOCCUPIE APPROXIMATELY 75 ACRESACRE OF LAND IN THE

NORTHWEST PORTION OF THE KING COUNTY INTERNATIONAL AIRPORT BOEING

FIELD THE
FACILITY EMPLOYSEMPLOY 129 PERSONNEL OF WHICH 25 ARE FULLTIME

EMPLOYEES PLAN OF THE SITE IS SHOWN ON FIGURE 21

211 STATION HISTORY

THE SEATTLE ANGSANG WAS BUILT DURING WORLD WAR II BY THE WAR DEPARTMENT

AND WAS USED BY THE ARMY AIR FORCE AS THE IAIRCRAFT FACTORY SCHOOL

DURING THE WAR IN 1948 THE PROPERTY WAS GIVEN TO KING COUNTY AS

SURPLUSSURPLU PROPERTY AND WAS SUBSEQUENTLY LEASED TO THE WASHINGTON AIR

NATIONAL GUARD OPTECH 1995

ON APRIL 21 1948 THE 143RD AIRCRAFT CONTROL AND WARNING SQUADRON WAS

ESTABLISHED FROM MAY 1951 TO FEBRUARY 1953 THE 143RD WAS ACTIVATED FOR

RECRUITMENT PURPOSES DURING THISTHI PERIOD OF TIME THE UNIT HAD TWO 047
AIRCRAFT IN 1960 THE NAME OF THE UNIT WAS FORMALLY CHANGED TO THE 143RD

COMMUNICATIONSCOMMUNICATION SQUADRON TRIBUTARY TEAMS IN 1969 AND 1988 THE NAME

OF THE UNIT WAS AGAIN CHANGED BECOMING THE 143RD MOBILE

COMMUNICATIONSCOMMUNICATION SQUADRON AND THE 143RD COMBAT COMMUNICATIONSCOMMUNICATION

SQUADRON CCSQ RESPECTIVELY
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THE CURRENT MISSION OF THE 143RD CCSQ IS TO PROVIDE RIOBILE

COMMUNICATION EQUIPMENT AND SUPPORT FOR AIRPORTSAIRPORT AND AIRFIELDSAIRFIELD

OPLECH 1995

IN 1948 THE STATION CONSISTED OF 17 ACRESACRE OF LAND INCLUDING AN ARCRAFT

PARKING RAMP LEASED FROM KING COUNTY AT THAT TIME THE PROPERTY

CONTAINED 15 BUILDINGSBUILDING INCLUDING NUMBER OF SMALL SHED STRUCTURESSTRUCTURE ALL

OF WHICH WERE SUBSEQUENTLY DEMOLISHED IN 1951 NEW PROPERTY LEASE

DECREASED THE SIZE OF THE STATION FROM 17 ACRESACRE TO ITS PRESENT SIZE OF 75

ACRES BUILDINGSBUILDING WERE CONSTRUCTED FOR HEADQUARTERSHEADQUARTER MESSMES HAIL

WAREHOUSESWAREHOUSE AND VEHICLE SERVICE REQUIREMENTS IN 1980 THE NATIONAL

GUARD BUREAU APPROVED AND CONGRESSCONGRES FUNDED 23 MILLION FCR THE

REPLACEMENT OF ALL BUILDINGS THE BUILDINGSBUILDING WERE COMPLETED IN 1984 WITH

THE EXCEPTION OF THE MOBILITY WAREHOUSE WHICH WAS COMPLETED IN 1988

SEATTLE ANGSANG NOW CONSISTSCONSIST OF 75 ACRESACRE AND FOUR BUILDINGSBUILDING 34698 TOTAL

SQUARE FEET THE SEATTLE ANGSANG PROPERTY IS LEASED FROM KING COUNTY BY

THE UNITED STATESSTATE AIR FORCE WHO IN TURN LICENSESLICENSE THE PROPERTY TO THE

WASHINGTON STATE MILITARY DEPARTMENT FOR ANG USE OPTECH 1995

212 ADJACENT LAND USE

LAND USE ADJACENT TO THE SEATTLE ANGSANG IS SHOWN ON FIGURE 22 ADJACENT

PROPERTIESPROPERTIE TO THE NORTH SOUTH AND EAST OF THE STATION ARE ZONED FOR GENERAL

INDUSTRIAL USE ARE CURRENTLY USED FOR INDUSTRIAL PURPOSESPURPOSE AND HAVE

HISTORY OF INDUSTRIAL USE THE PROPERTIESPROPERTIE DIRECTLY EAST AND SOUTH OF THE

STATION ARE OWNED BY THE BOEING COMPANY BOEING OR LEASED BY BOEING

FROM KING COUNTY THE PROPERTY IMMEDIATELY NORTH OF THE STATION IS

OCCUPIED BY SEVERAL TRUCKING FIRMSFIRM AND THE WASHINGTON STATE MOTOR POOL

AUTOMOBILE MAINTENANCE FACILITY
WHILE THE AREA WEST OF THE STATION ACROSSACROS

ELLISELLI AVENUE SOUTH CONSISTSCONSIST OF RESIDENTIAL PROPERTIESPROPERTIE OPTECH 1995

213 IRP SITE BURIAL SITE DESCRIPTION

AS SHOWN ON FIGURE 21 THE IRP SITE IS LOCATED IN THE NORTHEAST CORNER OF

THE SEATTLE ANGS THE SITE IS APPROXIMATELY 175 FEET LONG AND AN AVERAGE

OF 175 FEET WIDE THE NORTH AND EAST SIDESSIDE OF THE SITE ARE BOUNDED B 6

FOOTHIGH FENCE WITH THE EXCEPTION OF THE GRASSCOVERED NORTHEAST CORNER

THE SITE IS COVERED WITH ASPHALT AND IS USED AS VEHICLE PARKING AREA
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22 WASTE DISPOSAL HISTORY

THISTHI SECTION SUMMARIZESSUMMARIZE THE RESULTSRESULT OF THE PASI REGARDING HAZARDOUSHAZARDOU

MATERIALSMATERIAL AND WASTESWASTE GENERATED HISTORICAL AND CURRENT DISPOSAL PRACTICESPRACTICE

AND PAST ENVIRONMENTAL INCIDENTSINCIDENT AND PROBLEMSPROBLEM AT THE SEATTLE ANGS

THE INFORMATION PRESENTED IN THE PASI REPORT IS BASED ON INTERVIEWSINTERVIEW

WITH PAST AND PRESENT STATION EMPLOYEESEMPLOYEE REVIEW OF STATION RECORDSRECORD AND

OTHER PERTINENT INFORMATION AND FIELD SURVEY

221 WASTESWASTE GENERATED BY STATION OPERATIONSOPERATION

VARIETY OF WASTESWASTE WERE BURNED ANDOR BURIED AT THE IRP SITE FROM THE

EARLY 1950S1950 THROUGH 1968 THE WASTESWASTE MOST LIKELY DISPOSED OF AT TLII SITE

INCLUDE RADIO TUBESTUBE SOLVENTSSOLVENT WASTE MOTOR OILSOIL KEROSENE BATTERIESBATTERIE BRAKE

FLUID SPRAY PAINTSPAINT PAINT THINNERSTHINNER OR REMOVERSREMOVER METHYL ETHYL KETONE

XYLENE AND NAPTHA THESE WASTESWASTE WERE GENERATED BY AEROSPACE GROUND

EQUIPMENT AGEMOTOR VEHICLE MAINTENANCE POWER PRODUCTION AND

COMMUNICATION ADMINISTRATION BUILDINGS

222 DISPOSAL PRACTICESPRACTICE AT THE STATION

HISTORICAL DISPOSAL PRACTICESPRACTICE AT THE SEATTLE ANGSANG INCLUDED LAND DISPOSAL

WITHIN THE IRP SITE AND OFFSITE DISPOSAL PRESENTLY DISCARDED HAZARDOUSHAZARDOU

MATERIALSMATERIAL AND HAZARDOUSHAZARDOU WASTESWASTE ARE COLLECTED AND DISPOSED OF EITHER BY

LICENSED CONTRACTOR OR THROUGH THE DEFENSE REUTILIZATION AND MARKETING

OFFICE AT FORT LEWISLEWI WASHINGTON

223 PAST ENVIRONMENTAL INCIDENTSINCIDENT AND PROBLEMSPROBLEM

SMALL AMOUNTSAMOUNT OF HAZARDOUSHAZARDOU MATERIALSMATERIAL ARE REPORTED TO HAVE BEEN SPILLED OR

RELEASED TO THE ENVIRONMENT AT THE STATION IN THE PAST THE PASI
IDENTIFIED THE IRP SITE AS THE ONLY POTENTIALLY CONTAMINATED DISPOSAL SITE AT

THE STATION IDENTIFICATION OF THISTHI SITE WAS BASED ON INTERVIEWSINTERVIEW WITH PAST

AND PRESENT EMPLOYEESEMPLOYEE AN ANALYSISANALYSI OF PERTINENT INFORMATION AND STATION

RECORDSRECORD AND FIELD SURVEY

25
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23 REGULATORY RECORDSRECORD REVIEW

THE PASI IDENTIFIED SEVERAL SITESSITE ON PROPERTIESPROPERTIE ADJACENT TO THE SEATTLE

ANGSANG WITH HISTORY OF ENVIRONMENTAL CONTAMINATION OR ENVIRONMENTAL

INCIDENTS THE ENVIRONMENTAL CONDITIONSCONDITION AT ADJACENT PROPERTIESPROPERTIE WERE

FURTHER EVALUATED DURING PREPARATION OF THE RLFSRLF WORK PLAN

AN ENVIRONMENTAL DATA RESOURCESRESOURCE INC EDR SUMMARY REPORT WAS

PREPARED ON THE STATUSSTATU AND LOCATION OF SITESSITE OF ENVIRONMENTAL SIGNIFICANCE

WITHIN 1MILE RADIUSRADIU OF THE SEATTLE ANGS THE EDR DATABASE SEARCH

IDENTIFIED 19 SITESSITE WITHIN 1MILE RADIUSRADIU OF THE SEATTLE ANGSANG THAT APPEAR

ON THE WDOESWDOE CONFIRMED AND SUSPECTED CONTAMINATED SITESSITE LIST THE

EDR DATABASE SEARCH ALSO IDENTIFIED 14 LEAKING UNDERGROUND STORAGE TANK

SITESSITE WITHIN 12 MILE OF THE SEATTLE ANGS IN ADDITION EDR IDENTIFIED ONE

SENSITIVE RECEPTOR CATEGORY DAY CARE CENTER WITHIN 14MILE RADIUSRADIU OF

THE SEATTLE ANGS

THE SECOND PHASE OF THE REGULATORY RECORDSRECORD REVIEW INCLUDED REVIEW OF

WDOETSWDOET FILE RECORDSRECORD REGARDING SELECTED SITESSITE OF ENVIRONMENTAL CONCERN

THESE SITESSITE OF ENVIRONMENTAL CONCERN INCLUDE THE FOLLOWING

BOEING COMPANY NORTH FIELD ELLISELLI AVENUE SOUTH MARGINAL WAY

KING COUNTY AIRPORT MAINTENANCE 6518 ELLISELLI AVENUE SOUTH

WASHINGTON STATE MOTOR POOL 6650 ELLISELLI AVENUE SOUTH

SEATTLE CITY LIGHT GEORGETOWN STEAMPLANT 1131 SOUTH ELIZABETH

STREET AND

PUMP 6525 ELLISELLI AVENUE SOUTH

MORE THAN ONE SITE OF ENVIRONMENTAL CONCERN EXISTSEXIST WITHIN THE BOEING

COMPANY NORTH FIELD PROPERTY THE LOCATIONSLOCATION OF THESE SITESSITE RELATIVE TO THE

SEATTLE ANGSANG ARE SHOWN ON FIGURE 22 DETAILSDETAIL REGARDING PREVIOUSPREVIOU

INVESTIGATIONSINVESTIGATION AND DOCUMENTED CONTAMINATION AT THESE SITESSITE ARE PRESENTED

IN THE PHASE RIFSRIF WORK PLAN ERM 1996 BASED ON THE WDOE FILE

REVIEW NONE OF THE ENVIRONMENTAL IMPACTSIMPACT AT THESE SITESSITE APPEAR TO

REPRESENT POTENTIAL SOURCE OF SIGNIFICANT
CONTAMINATION ON THE SEATTLE

ANGSANG PROPERTY
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24 PREVIOUSPREVIOU INVESTIGATIONSINVESTIGATION

THISTHI SECTION SUMMARIZESSUMMARIZE PREVIOUSPREVIOU INVESTIGATIONSINVESTIGATION CONDUCTED AS PART CF THE

IRP AT THE SEATTLE ANGS

241 PRELIMINARY ASSESSMENT

DRAFT PA WAS COMPLETED BY THE ANG IN 1993 THE PA FOCUSED ON PAST

AND PRESENT GENERATION USE HANDLING AND DISPOSAL PRACTICESPRACTICE OF

HAZARDOUSHAZARDOU MATERIALSMATERIAL AND WASTESWASTE AT THE SEATTLE ANGS BASED ON THE RESULTSRESULT

OF THE PA THE IRP SITE WAS IDENTIFIED AS BEING POTENTIALLY CONTAMINATED

WITH HAZARDOUSHAZARDOU MATERIALSMATERIAL WASTESWASTE AND WAS RECOMMENDED FOR FURTHER IRP

INVESTIGATION

242 PRELIMINARY ASSESSMENTSITE INSPECTION

PASI WAS CONDUCTED BY OPTECH IN 1994 THISTHI SECTION SUMMARIZESSUMMARIZE THE

SCOPE OF WORK THE RESULTSRESULT OF GEOLOGIC AND HYDROLOGIC INVESTIGATIONS AND

THE RESULTSRESULT OF LABORATORY ANALYSESANALYSE CONDUCTED DURING THE PASI SHOV THE

LOCATIONSLOCATION OF SOIL BORINGSBORING AND MONITORING WELLSWELL INSTALLED DURING THE PASI

2421 SCOPE OFWORK

THE PURPOSE OF THE PASI WAS TO IDENTIFY AOCSAOC AND TO CONFIRM THE

PRESENCE OR ABSENCE OF SOIL AND GROUNDWATER CONTAMINATION ASSOCIATED

WITH PAST HAZARDOUSHAZARDOU MATERIAL AND HAZARDOUSHAZARDOU WASTE HANDLING AND DISPOSAL

THE SCOPE OF THE PASI WAS LIMITED TO AREASAREA UNDER THE PRIMARY CONTROL OF

THE SEATTLE ANGS THE PASI SCOPE OF WORK DID NOT INCLUDE

DETERMINATION OF THE EXTENT OF CONTAMINATION AT THE IRP SITE OR ASSESSMENT

OF POSSIBLE THREATSTHREAT TO HUMAN HEALTH AND THE ENVIRONMENT

THE PASI INCLUDED THE FOLLOWING ACTIVITIESACTIVITIE IDENTIFYING AOCSAOC AT OR UNDER

THE PRIMARY CONTROL OF THE ANGSANG AND EVALUATING POTENTIAL RECEPTORSRECEPTOR

DEFINING THE NATURE OF RELEASESRELEASE AT THE IDENTIFIED AOC CONFIRMING THE

PRESENCE OR ABSENCE OF SOIL AND GROUNDWATER CONTAMINATION DESCRIBING

THE GEOLOGIC CONDITIONSCONDITION OF THE STUDY AREA INCLUDING THE SUBSURFACE SOIL

TYPESTYPE AND PRESENCE OR ABSENCE OF HYDROGEOLOGIC CONFINING LAYERSLAYER AND

DEFINING HYDROGEOLOGIC CONDITIONSCONDITION SUCH AS GROUNDWATER FLOW DIRECTION

FIELD WORK FOR THE PASI WAS PERFORMED IN JUNE AND JULY 1994 THE

PASI FIELD WORK INCLUDED THE FOLLOWING SCREENING AND CONFIRMATION

ACTIVITIESACTIVITIE AT THE IRP SITE
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SCREENING ACTIVITIESACTIVITIE

GROUNDPENETRATING RADAR GPR AND MAGNETOMETER SURVEYSSURVEY AND

SHALLOW SOIL VAPOR SURVEY AT 21 SAMPLING POINTS

CONFIRMATION ACTIVITIESACTIVITIE

SOIL SAMPLING FROM THREE SOIL BORINGSBORING AND ONE MONITORING WELL BORING

AND

INSTALLATION AND SAMPLING OF THREE GROUNDWATER MONITORING WELLS

2422 GEOPHYSICAL INVESTIGATION

GEOPHYSICAL SURVEY USING GPR AND MAGNETOMETER INVESTIGATION

TECHNIQUESTECHNIQUE WAS CONDUCTED AT THE IRP SITE IN JUNE 1994

GPR DATA WERE COLLECTED ALONG 11 LONGITUDINAL VERTICAL AND 11 TRANSVERSE

HORIZONTAL TRAVERSESTRAVERSE AT THE IRP SITE THE GPR RESULTSRESULT REVEALED SUBSURFACE

STRUCTURESSTRUCTURE AND DISTURBED SOIL AREAS TWO UNDERGROUND UTILITIESUTILITIE WERE

DETECTED IN THE NORTHERN AND EASTERN AREAS THE POSSIBLE PRESENCE OF THESE

UTILITIESUTILITIE WAS INDICATED BY ASBUILT DRAWINGSDRAWING BEFORE THE SURVEY WAS

CONDUCTED LARGE AREA OF DIFFERENT SOIL HORIZON OR DISTURBED SOIL WITH

AN UPPER INTERFACE AT APPROXIMATELY 45 TO 60 FEET BELOW GROUND SURFACE

BGS WAS DETECTED ON NUMEROUSNUMEROU TRAVERSESTRAVERSE IN THE SOUTHWESTERN PORTION OF

THE IRP SITE THE ORIGIN OF THISTHI DIFFERENT SOIL MATERIAL WAS INTERPRETED AS

BEING ASSOCIATED EITHER WITH THE
FILLINGIN OF THE FORMER DUWAMISH RIVER

OR WITH THE HISTORICAL BURIAL OR BURNING ACTIVITIESACTIVITIE AT THE SITE

MAGNETOMETER DATA WERE ALSO COLLECTED AT THE IRP SITE THE MAGNETOMETER

DATA INDICATED THE PRESENCE OF
SIGNIFICANT MAGNETIC DISTURBANCESDISTURBANCE IN SPECIFIC

AREASAREA OF THE SITE ALL OF WHICH ARE ATTRIBUTABLE TO SURFACE INTERFERENCES THE

PASI REPORT CONCLUDED THAT THERE WERE NO SIGNIFICANT MAGNETIC

DISTURBANCESDISTURBANCE PRESENT THAT COINCIDED WITH THE AREA OF DISTURBED SOIL

DETECTED WITH GPR IN THE SOUTHWESTERN PORTION OF THE SITE THE PASI

REPORT ALSO CONCLUDED THAT THE DISTURBED SOIL AREA IS NOT SUSPECTED OF BEING

AN AREA WHERE SIGNIFICANT METAL MASSESMASSE ARE BURIED OPTECH 1995

2423 SOIL VAPOR SURVEY

SOIL VAPOR SURVEY WAS CONDUCTED AT THE IRP SITE TO SCREEN FOR THE

PRESENCE OF VOLATILE HYDROCARBON CONSTITUENTSCONSTITUENT IN SOIL TWENTYONE SOIL

VAPOR SAMPLESSAMPLE WERE COLLECTED ON GRID SPACING THE POINTSPOINT 30 FEET APART

ALL SOIL VAPOR SAMPLESSAMPLE WERE COLLECTED FROM DEPTH OF APPROXIMATELY FEET
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BGS THE SOIL VAPOR SURVEY RESULTSRESULT WERE USED TO DETERMINE THE LOCATIONSLOCATION

FOR SOIL BORINGS

2424 SOIL BORINGSBORING

THREE SOIL BORINGSBORING IDENTIFIED AS BSOOIBH THROUGH BSOO3BH WERE DRILLED

AT THE IRP SITE TO DEPTH OF APPROXIMATELY 10 FEET BGS FIGURE 23 THE

LOCATIONSLOCATION OF THE SOIL BORINGSBORING WERE SELECTED BASED ON RESULTSRESULT OF THE

GEOPHYSICAL AND SOIL VAPOR SURVEYS THE SOIL BORINGSBORING WERE DRILLED IN IREASIREA

OF KNOWN PAST WASTE DUMPING BURNING AND BURIAL

THREE SOIL SAMPLESSAMPLE WERE COLLECTED FROM EACH OF THE SOIL BORINGSBORING AND

SUBMITTED FOR LABORATORY ANALYSIS THE SOIL SAMPLESSAMPLE WERE ANALYZED FOR

VOLATILE ORGANIC COMPOUNDSCOMPOUND VOCSVOC SEMIVOLATILE ORGANIC COMPOUNDSCOMPOUND
SVOCSSVOC TPH POLYCHIORINATED BIPHENYLSBIPHENYL GROSSGROS ALPHA AND GROSSGROS BETA

RADIATION AND PRIORITY POLLUTANT TRACE METALS

2425 MONITORING WELLSWELL

THREE GROUNDWATER MONITORING WELLSWELL IDENTIFIED AS BSOO4PZ THROUGH BS

OO6PZ WERE INSTALLED AT THE SEATTLE ANGSANG FIGURE 23 THE MONITORING

WELLSWELL ARE REFERRED TO AS PIEZOMETERSPIEZOMETER IN THE PASI REPORT ALTHOUGF THE

WELLSWELL WERE USED FOR BOTH GROUNDWATER LEVEL MONITORING AND GROUNDWATER

SAMPLING ONE MONITORING WELL BSOO4PZ WAS INSTALLED CROSSGRADIENT

FROM THE IRP SITE MONITORING WELLSWELL BSOO5PZ AND BSOO6PZ WERE

INSTALLED DOWNGRADIENT OF THE IRP SITE THE THREE MONITORING WELLSWELL WERE

DRILLED TO DEPTH OF 205 FEET BGS

ONE GROUNDWATER SAMPLE WAS COLLECTED FROM EACH OF THE MONITORING WELLSWELL

AND SUBMITTED FOR LABORATORY ANALYSIS THE GROUNDWATER SAMPLESSAMPLE WERE

ANALYZED FOR VOCSVOC SVOCSSVOC TPH POLYCHIORINATED BIPHENYLSBIPHENYL GROSSGROS ALPHA

AND GROSSGROS BETA RADIATION AND PRIORITY POLLUTANT TRACE METALS

GROUNDWATER SAMPLESSAMPLE SUBMITTED FOR METALSMETAL ANALYSISANALYSI WERE NOT FILTERED

PRIOR TO ANALYSIS SOIL AND GROUNDWATER SAMPLESSAMPLE COLLECTED FROM

MONITORING WELL BSOO4PZ WERE USED TO DETERMINE SITESPECIFIC

BACKGROUND CHEMICAL CONCENTRATIONSCONCENTRATION FOR THE SITE

2426 GEOLOGIC AND HYDROLOGIC CONDITIONSCONDITION

SOIL SAMPLESSAMPLE COLLECTED FROM THE SOIL BORINGSBORING AND MONITORING WELLSWELL WERE

USED TO PROVIDE INFORMATION FOR DESCRIBING THE SUBSURFACE GEOLOGY AND

SOIL CONDITIONSCONDITION IN THE
VICINITY

OF THE IRP SITE SAND SILTY SAND AND SILTY

CLAY WERE THE PREDOMINANT MATERIALSMATERIAL ENCOUNTERED DURING THE
DRILLING

ACTIVITIES SAND AND GRAVEL FILL MATERIAL WAS ENCOUNTERED IN THE FIRST TO
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VAN ISLAND

SOURCE OPTECH 1995
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FEET BGS SOUTH AND WEST OF THE IRP SITE THISTHI SANDGRAVEL FILL MATERIAL

RAS NOT ENCOUNTERED IN THE NORTHERN HALF OF THE IRP SITE SILTY SAND WAS

ENCOUNTERED BELOW THE SHALLOW FILL MATERIAL SOUTH AND WEST OF THE IRP SITE

TO 10 FEET BGS FOLLOWED BY WELL SORTED MEDIUM TO COARSE GRAINED SAND

FROM 10 TO 205 FEET BGS THE PREDOMINANT MATERIALSMATERIAL ENCOUNTERED WITHIN

THE IRP SITE FROM THE SURFACE TO FEET BGS WERE SILTY SAND AND CLA AND

CLAYEY SAND FROM TO 10 FEET BGS SILTY SAND WAS THE PREDOMINANT

LITHOLOGY ENCOUNTERED WITHIN THE IRP SITE WITH CLAYEY SAND INTERVAL AT

55 TO FEET BGS NEAR THE NORTHEAST CORNER OF THE IRP SITE BEING THE ONLY

EXCEPTION

STATIC WATER LEVELSLEVEL IN THE MONITORING WELLSWELL WERE MEASURED DURING ONE

GROUNDWATER SAMPLING EVENT JULY 1994 DEPTH TO WATER IN THE THREE

MONITORING WELLSWELL RANGED FROM 945 TO 981 FEET BGS THE INFERRED

GROUNDWATER FLOW DIRECTION WAS TOWARD THE SOUTHWEST

2427 RESULTSRESULT OF CHEMICAL ANALYSESANALYSE

TABLESTABLE 21 AND 22 SUMMARIZE THE ANALYTICAL RESULTSRESULT FOR SOIL AND

GROUNDWATER SAMPLESSAMPLE COLLECTED DURING THE PASI FOR COMPARISON

PROJECT SCREENING GOALSGOAL DEVELOPED FROM CHEMICALSPECIFIC ARARSARAR DURING

THE RI ARE ALSO SHOWN ON TABLESTABLE 21 AND 22 CONCENTRATIONSCONCENTRATION OF

CONSTITUENTSCONSTITUENT DETECTED IN SITECHARACTERIZATIO SAMPLESSAMPLE COLLECTED AT THE IRP

SITE WERE COMPARED TO REGIONAL AND SITESPECIFIC BACKGROUND

CONCENTRATIONSCONCENTRATION WASHINGTON MODEL TOXICSTOXIC CONTROL ACT MTCA METHOD

CLEANUP LEVELSLEVEL WDOE 1993 MTCA METHOD 13 FORMULA VALUESVALUE WDOE
1994A ANDOR FEDERAL MAXIMUM CONTAMINANT LEVELSLEVEL MCLSMCL FOR

DRINKING WATER

TPH WAS DETECTED AT CONCENTRATION EXCEEDING THE MTCA METHOD

CLEANUP LEVEL IN ONE SOIL SAMPLE COLLECTED FROM FEET BGS NEAR THE

SOUTHERN BOUNDARY OF THE IRP SITE SOIL BORING BSOO3BH BERYLIIUM

CONCENTRATIONSCONCENTRATION IN ALL OF THE PASI SOIL SAMPLESSAMPLE EXCEEDED THE MTCA
METHOD CANCER FORMULA VALUE CONSTITUENTSCONSTITUENT DETECTED IN GROUNDWATER

AT CONCENTRATIONSCONCENTRATION EXCEEDING MTCA METHOD CLEANUP LEVELSLEVEL OR NICLSNICL

INCLUDE GROSSGROS ALPHA AND GROSSGROS BETA RADIATION ARSENIC BERYLHUM

CHROMIUM AND LEAD

ONE SVOC DINBUTYLPHTHALATE WAS DETECTED IN ALL BUT ONE OF THE SOIL

SAMPLESSAMPLE COLLECTED DURING THE PASI THE PRESENCE OF DINBUTYLPHTHALATE

WAS ATTRIBUTED TO POSSIBLE LABORATORY CONTAMINATION OF THE SOIL SAMPLES
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TABLE 21SUMMARY OF PKSI SOIL CHEMICAL QUALITY DATA143RD CCSQ SEATTLE ANGSANG SEATTLE WASHINGTONSOURCE OPTECH 1995

VOLATILE ORGANIC SENSTVOLATILE ORGANIC TOTAL POLYCLSLORLNATED RADLONUDLDESRADLONUDLDE TRACE METALSMETALCONNSOUNDA COMPOUNDA USEPA PETROLEUM BLPHENYLI USEPA METHODUSEIA METHOD 8270 HYDROCARBONSHYDROCARBON USEPA METHOD 9310 PAGIOCATLON SAMPLE DEPTHFTBGSFTBG

METHODS24O PGKG

PGKGDINBUTYLPHTHALALE WFPHDC MGKG

8080PGKG HG NI

GROAN GROSSGROS

BE

CD CR CU PBBETA SB AS

85 100

XI TROJECT LICREENIN

I REGIONAL BACKGROUNO

I PASI PRELIMINARY ASSESSMENTSITE INSPECTION

RI REMEDIAL INVESTIGATIONUSEPA UNITED STALESSTALE ENVIRONMENTAL PROTECTION AGENCY

FT BGS FEET BELOW GROUND SURFACEPGKG MICROGRAMSMICROGRAM PER

KILOGRAMMGKG MILLIGRAMSMILLIGRAM PER

KILOGRAMPCIG PKOCURIESPKOCURIE PER GRAMTIHDG WASHINGTON TOTAL PETROLEUM HYDROCARBONSHYDROCARBON DIESEL GASOLINE

ND NOT DETECTED ABOVE METHOD REPORTING LIMIT

NA

NOT AVAILABLEARAR APPLICABLE OR

RELEVANT AND APPROPRIATE REQUIREMENT FOR

COMPOUNDSCOMPOUND DETECTED DURING THE PASI THAT WERE NOT DETECTED DURING THE RI

PROJEST SCREENING GOAL FOR TPILGASOLINE 100 MGKG PROJECT SCREENING GOAL FORTPHDIESEL 200 MGKGMODEL TUSKSTUSK CONTROL ACT METHOD NONCANCER FORMULA VALUE

MODEL TOSICSTOSIC CONTROL ACT METHOD CANCER FORMULA VALUE

90TH PERCENTILE VALUE FOR THE LUGEL SOUND REGION AS OS CD CR CU

IB NI AND ZN OR

WASHINGTON STATE SE SOD AG WASHINGTON STATE DEPARTMENT OF FCOLOGY T994N

THESE VALUESVALUE WERE

BASED ON

ANALYSISANALYSI FOR TOTAL PETROLEUM HYDROCARBONSHYDROCARBON BY EPA HLETHOD 418 THE W1PH DG SNALYSESSNALYSE YIELDED 310 RESOLTU

SHADED CELLSCELL INDICATE DETECTION ABOVE THE ASSOCIATED RI PROJECT SCREENIN5 GOAL OR

ARARCONSTITUENT ABBREVIATIONSABBREVIATIONANTIMONY IU COPPER II THUTLIAMMN

AS ARSENK LLG MERNURY PH LEAD

BE

BERYLLIUM NI NICKEL ZN ZMNLADLIMMURLI BE

SELENIUMMI

CR

CLIROMNIUNI AG SILVER

CD
C

BACKGROUNDBSOO4PZ 85 100 ND 2240 NIL ND 17

32 ND 12BSOOIBH 1025 ND 1750 ND ND 427 235 ND 033 16

5570 ND 1680 ND ND 430 ND 16

100 ND 1590 ND ND

20 24 ND 0033 029 66

80002011 1025 ND 1640 ND ND 225 37 ND 27 087 13

5570 ND

900 ND ND

225 036 ND 11 049 09285100 ND 1960 ND

ND 225 034 ND

063 034 075

BSOO3BL1 2035 220 230 ND 41 13

55 70

ND ND

ND

SE AG

11 ZN

160

ND

ND

ND

10

40 14 MD 13 NET ND 0056 25

11 130 28

ND 14 0053 018 0038 19

11 16

16 MD 58 ND ND 003 86

79 Q7 ND RJFL 311 ND 14

10 23 28

MD ND ND 0021 31

14

23 15 ND 62 ND ND 0054 16

93 75 10

NI NI ND ND 20

II 20 27 ND 86 ND

ND 0053 19

15 33 62

ND 14 ND

0012L0803 40

12 14 29 ND 83 011 TII4B

21
21

996

ND034 20 11



PASI PRELIMINARY ASSESSMENTSITE INSPECTION

RI REMEDIAL INVESTIGATIONUSEFA UNITED STATESSTATE FNVIRONMENTAL PROTECTION AGENCYMICROGRAMSMICROGRAM PER

LITER

PCII PICOCURIESPICOCURIE PER LITERWFPHN WASHINGTON TOTAL PETROLEUM HYDROCARBONSHYDROCARBON DIESEL

ND NOT DETECTED ABOVE METHOD REPORTTHG HMITARAR APPLICABLE OR

RELEVANT AND APPROPRIATE REQUIREMENT FOR COMPOUNDSCOMPOUND DETECTED DURING THE PASI THAT WERE NOT DETECTED DURING THE RIFEDERAL PRIMARY MAXIMUM CONTAMINANT LEVEL MCLMODEL TOXICSTOXIC CONTROL ACT MTBOD TABLE VALUESHADED CELLSCELL INDICATE DETECTION ABOVE THE ASSOCIATED RI PROJECT SCREENING GOAL OR

ARARCONSTITUENT ABBREVIATIONSABBREVIATION
SB ANTIMONY

AS ARSENIC
BE BERYLLIUM

CD CADMIUM
CR CHROMIUM

CU COPPER
PB LEAD

FINAL
TABIE 22SUMMARY OF PASI GROUNDWATER CHEMICAL QUALITY DATA143RD CCSQ SEATTLE ANGSANG SEATTLE WASHINGTONSOURCE OPTECH 1995

TRACE METIL GI

ICD CR CU PB

HGJNI

MDL NT 57 450

MD ND

MD 31

NDI ND

HG MERCURY
NI NIIKEL

SE SELENIUM
AG SILVER

TI THALLIUM
ZN ZINC

CD
CECN
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2428 CONCLUSIONSCONCLUSION AND RECOMMENDATIONSRECOMMENDATION OF TILE PASI REPORT

THE PASI REPORT RECOMMENDED THAT FURTHER INVESTIGATION BE PERFORMED
AT THE JRP SITE TO DETERMINE THE SOURCE AND AREA EXTENT OF TPH DETECTED IN

SOIL SAMPLESSAMPLE COLLECTED FROM SOIL BORING BSOO3BH AND THE GROSSGROS ALPHA AND

GROSSGROS BETA RADIATION DETECTED IN SOIL AND GROUNDWATER SAMPLES THE

PASI REPORT ALSO NOTED THAT STATE OR FEDERAL STANDARDSSTANDARD WERE EXCEEDED FOR

SEVERAL TRACE METALSMETAL BUT CONCENTRATIONSCONCENTRATION OF THOSE METALSMETAL DID NOT EXCEED

SITESPECIFIC BACKGROUND CONCENTRATIONSCONCENTRATION EXCEPT FOR BERYLLIUM IN

GROUNDWATER

25 REVIEW OF PASI TRACE METAL DATA

DURING DEVELOPMENT OF THE RIFSRIF WORK PLAN THE PASI SOIL AND

GROUNDWATER DATA WERE REVIEWED TO DETERMINE WHETHER THE TRACE METALSMETAL

DETECTED DURING THE PASI REPRESENT BACKGROUND CONCENTRATIONSCONCENTRATION OR

POSSIBLE IMPACTSIMPACT FROM SITE ACTIVITIES THE RESULTSRESULT OF THE DATA REVIEV ARE

PRESENTED BELOW

251 SOIL DATA

NINE SOIL SAMPLESSAMPLE COLLECTED AT THE IRP SITE AND ONE SOIL SAMPLE COLLECTED AT

BACKGROUND LOCATION DURING THE PASI YIELDED DETECTABLE CONCENTRATIONSCONCENTRATION

OF ARSENIC BERYLLIUM CADMIUM CHROMIUM COPPER LEAD NICKEL AND ZINC

THE BERYLLIUM CONCENTRATIONSCONCENTRATION DETECTED IN THE SOIL SAMPLESSAMPLE EXCEEDED THE

MTCA METHOD CANCER FORMULA VALUE

IN ACCORDANCE WITH WDOE GUIDANCE WDOE 1992 1995 METAL

CONCENTRATIONSCONCENTRATION DETECTED IN THE PASI SOIL SAMPLESSAMPLE WERE COMPARED TO

REGIONAL NATURAL BACKGROUND CONCENTRATIONSCONCENTRATION TO DETERMINE WHETHER SITE

SOILSSOIL MAY BE CONTAMINATED WITH TRACE METALS NATURAL BACKGROUND IS

DEFINED BY THE WDOE AS THE CONCENTRATION OF HAZARDOUSHAZARDOU SUBSTANCE THAT

IS CONSISTENTLY PRESENT IN THE ENVIRONMENT WHICH HAS NOT BEEN INFLUENCED

BY HUMAN ACTIVITY

ACCORDING TO WDOE GUIDANCE THE 95 PERCENT UPPER CONFIDENCE LIMIT

UCL MEAN CONCENTRATION OF SITE DATA SET MAY BE COMPARED TO THE 90TH

PERCENTILE OF THE REGIONAL BACKGROUND DATA SET TO EVALUATE WHETHER SITE

RELATED CONCENTRATIONSCONCENTRATION ARE BELOW NATURAL BACKGROUND CONCENTRATIONS SITE

RELATED CONCENTRATIONSCONCENTRATION ARE CONSIDERED TO BE BELOW NATURAL BACKGROUND
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CONCENTRATIONSCONCENTRATION WHEN THE 95 PERCENT UCL MEAN CONCENTRATION OF THE SITE

DATA SET IS LESSLES THAN THE 90TH PERCENTILE BACKGROUND CONCENTRATION AND

NO
SINGLE SAMPLE HAS CONCENTRATION GREATER THAN TWO TIMESTIME THE 90TH

PERCENTILE VALUE AND

LESSLES THAN 10 PERCENT OF THE SAMPLE CONCENTRATIONSCONCENTRATION EXCEED THE 90TH

PERCENTILE VALUE

REGIONAL NATURAL BACKGROUND SOIL METALSMETAL CONCENTRATIONSCONCENTRATION HAVE BEEN

ESTIMATED FOR THE PUGET SOUND REGION WHERE THE SEATTLE ANGSANG IS 1O ATED

WDOE 1994A COMPARISON OF THE PASI SOIL DATA TO REGIONAL NATURAL

BACKGROUND SOIL METALSMETAL DATA TABLE 21 SUGGESTSSUGGEST THAT CONTAMINATION ABOVE

BACKGROUND MAY EXIST FOR ARSENIC BERYLLIUM CADMIUM COPPER AND LEAD

EITHER MORE THAN 10 PERCENT OF THE SAMPLE RESULTSRESULT FOR THESE METALI ARE

GREATER THAN NATURAL BACKGROUND OR SINGLE CONCENTRATION VALUE IS GREATER

THAN TWICE THE CORRESPONDING BACKGROUND VALUE OR BOTH HOWEVER

COMPARISON OF REGIONAL NATURAL BACKGROUND METALSMETAL CONCENTRATIONSCONCENTRATION TO SITE

SOIL SAMPLE RESULTSRESULT MAY NOT BE APPROPRIATE THE PASI DATA SUGGEST THAT

BACKGROUND SOIL CONCENTRATIONSCONCENTRATION OF BERYLLIUM CADMIUM AND LEAD IN THE

VICINITY OF THE SEATTLE ANGSANG MAY BE GREATER THAN REGIONAL NATURAL

BACKGROUND VALUES

SINCE THE COMPARISON OF THE PASI METALSMETAL DATA TO PUBLISHED NATURAL

BACKGROUND SOIL METALSMETAL DATA INDICATED POSSIBLE SOIL CONTAMINATION RELATED

TO SITE ACTIVITIESACTIVITIE FURTHER INVESTIGATION OF METALSMETAL IN SOIL AT THE IRP SITE WAS

INCLUDED IN THE SCOPE OF THE RI

252 GROUNDWATER DATA

GROUNDWATER SAMPLESSAMPLE COLLECTED DURING THE PASI FROM TWO MONITORING

WELLSWELL LOCATED DOWNGRADIENT OF THE IRP SITE YIELDED DETECTABLE

CONCENTRATIONSCONCENTRATION OF ARSENIC BERYLLIUM CHROMIUM COPPER LEAD NICKEL AND

SELENIUM OF THESE METALSMETAL ARSENIC BERYLLIUM CHROMIUM AND LEAD

EXCEEDED REGULATORY CRITERIA TABLE 22 HOWEVER1 THE PASI

GROUNDWATER SAMPLESSAMPLE WERE NOT FILTERED PRIOR TO ANALYSIS CONSEQUENTLY

THE REPORTED VALUESVALUE FOR METALSMETAL IN GROUNDWATER MAY INCLUDE METALSMETAL THAT

WERE PRESENT IN SEDIMENTSSEDIMENT CONTAINED IN THE SAMPLES AN ACCURATE

DETERMINATION OF DISSOLVED METAL CONCENTRATIONSCONCENTRATION IN GROUNDWATER REQUIRESREQUIRE

THE COLLECTION AND ANALYSISANALYSI OF FILTERED SAMPLES

ACCORDING TO MTCA WASHINGTON ADMINISTRATIVE CODE 173340

720 THE WDOE WILL GENERALLY ACCEPT FILTERING OF GROUNDWATER
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SAMPLESSAMPLE FOR INORGANIC SUBSTANCESSUBSTANCE WHERE PROPERLY CONSTRUCTED

MONITORING WELL CANNOT BE SUFFICIENTLY DEVELOPED TO PROVIDE LOWTURBIDITY

WATER SAMPLESSAMPLE DUE TO NATURAL BACKGROUND CONCENTRATIONSCONCENTRATION OF HAZARDOUSHAZARDOU

SUBSTANCESSUBSTANCE IN THE AQUIFER MATERIAL UNFILTERED SAMPLESSAMPLE WOULD NOT PROVIDE

REPRESENTATIVE MEASURE OF GROUNDWATER QUALITY AND FILTERING IS

PERFORMED IN THE FIELD WITH ALL PRACTICABLE MEASURESMEASURE TAKEN TO AVOID

EXPOSING THE GROUNDWATER SAMPLESSAMPLE TO THE AMBIENT AIR PRIOR TO FILTERING

CONDITIONSCONDITION AND ABOVE ARE SATISFIED FOR THE SEATTLE ANGS

ACCORDINGLY GROUNDWATER SAMPLESSAMPLE COLLECTED DURING THE RI WERE FILTERED

IN ACCORDANCE WITH CONDITION TO DETERMINE DISSOLVED METAL

CONCENTRATIONS
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SECTION 30

ENVIRONMENTAL SE7TTHJG

THISTHI SECTION DESCRIBESDESCRIBE THE ENVIRONMENTAL SETTING AT THE SEATTLE ANGSANG TO

ESTABLISH REFERENCE FOR DESCRIBING THE WORK PERFORMED DURING THE RI

31 TOPOGRAPHY

THE SEATTLE ANGSANG IS IN KING COUNTY IN THE PUGET SOUND LOWANDSLOWAND

PHYSIOGRAPHIC PROVINCE THE PUGET SOUND LOWLANDSLOWLAND IS NORTHSOUTH

TRENDING STRUCTURAL AND TOPOGRAPHIC DEPRESSION BORDERED ON THE WEST SIDE

BY THE OLYMPIC MOUNTAINSMOUNTAIN AND ON THE EAST BY THE CASCADE RANGE THE

LOWLANDSLOWLAND EXTEND NORTH FROM THE OREGONWASHINGTON STATE LINE TO THE

CANADIAN BORDER OPTECH 1995

THE SEATTLE ANGSANG IS LOCATED ON FLAT TERRAIN WITH SURFACE ELEVATION OF

APPROXIMATELY FEET ABOVE MEAN SEA LEVEL

32 METEOROLOGY

THE CLIMATE IN THE SEATTLE AREA IS CHARACTERIZED BY MILD SUMMERSSUMMER AND COOL

WINTERSWINTER WITH LONG SPRING AND FALL SEASONS IN WINTER THE DAILY

TEMPERATURESTEMPERATURE RANGE FROM 37 DEGREESDEGREE FAHRENHEIT TO 47F WHILE IN

SUMMER THE DAILY TEMPERATURESTEMPERATURE RANGE FROM 55F TO 72F THE AVERAGE

ANNUAL PRECIPITATION IS 3884 INCHESINCHE INCLUDING 74 INCHESINCHE OF SNOW THE

GREATEST PERCENTAGE OF RAINFALL OCCURSOCCUR IN THE WINTER MONTHSMONTH FROM

NOVEMBER TO JANUARY THE AVERAGE MONTHLY PRECIPITATION RANGESRANGE FROM

089 INCHESINCHE IN JULY TO 629 INCHESINCHE IN DECEMBER THE HEAVIEST 24HOUR

RAINFALL OF 374 INCHESINCHE WAS RECORDED ON OCTOBER 56 1981 RAINFALL

INTENSITY BASED ON 2YEAR 24HOUR DURATION IS 20 INCHES FREE WATER

SURFACE EVAPORATION IN THE SEATTLE AREA IS APPROXIMATELY 25 INCHESINCHE PER

YEAR RESULTING IN NET PRECIPITATION OF 1384 INCHESINCHE PER YEAR THE

PREVAILING WIND IS FROM THE SOUTHWEST AND THE HIGHEST AVERAGE WIND

SPEED OF 98 MILESMILE PER HOUR IS EXPERIENCED DURING THE MONTH OF MARCH

OPTECH 1995
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33 GEOLOGY

THE SEATTLE ANGSANG IS SITUATED IN THE CENTRAL PORTION OF THE PUGET SUND
LOWLANDSLOWLAND BROAD GLACIAL DRIFT PLAIN THAT IS DISSECTED BY NETWORK OF

DEEP MARINE EMBAYMENTS THE SITE IS LOCATED WITHIN THE NORTHSOUTH

TRENDING DUWAMISH VALLEY ON THE DUWAMISH WATERWAY FLOOD PLAIN

FORMER MARINE EMBAYMENT THAT HAS BEEN FILLED WITH SEDIMENT SINCE THE

END OF THE LAST GLACIATION REFERRED TO LOCALLY AS THE VASHON GLACIATION THE

VALLEY IS BOUNDED ON THE EAST AND WEST BY UPLANDSUPLAND OF
GLACIAL DRIFT AND

BEDROCK

SEDIMENTSSEDIMENT COLLECTIVELY TERMED AS THE VASHON DRIFT REPRESENT THE LAST MAJOR
ADVANCE AND RETREAT OF

GLACIAL
ICE IN THE PUGET SOUND AREA AND COMMONLY

OVERLIE SEQUENCE OF OLDER GLACIAL AND NONGLACIAL SEDIMENTSSEDIMENT THROUGHOUT
THE SITE

VICINITY
NEAR THE SITE AT LEAST 75 FEET OF RECENT ALLUVIUM DEPOSITED

BY THE DUWAMISH RIVER IS UNDERLAIN BY VASHON DRIFT DEPOSITS

ALLUVIAL DEPOSITSDEPOSIT IN THE DUWAMISH VALLEY PRIMARILY RANGE FROM SILT

THROUGH SILTY SAND TO FINE TO MEDIUM SAND THE ALLUVIAL DEPOSITSDEPOSIT EXHIBIT

GRADATION CONMWN TO MEANDERING RIVERSRIVER THAT HAVE RESULTED IN INTERMITTENT

LAYERING OF SILTSSILT AND SANDSSAND WITH OCCASIONAL LAYERSLAYER OF PEAT AND ORGANIC

MATERIALSMATERIAL DEPOSITED IN MARSH AREAS

IN THE 1910S1910 MUCH OF THE DUWAMISH VALLEY WAS RAISED WITH FILL TO

ACCOMMODATE DEVELOPMENT THE MEANDERING DUWAMISH RIVER WAS

CHANNELIZED IN ITS PRESENT POSITION DURING THISTHI TIME PRIOR TO EXTENSIVE

FILLING AND REGRADING IN THE VICINITY OF SEATTLE ANGSANG BETWEEN 1917 AND

1919 MEANDER OF THE DUWAMISH RIVER FLOWED ALONG THE EASTERN SITE

BOUNDARY FILL MATERIALSMATERIAL IN THE FORMER CHANNEL BED IN THE VICINITY OF

SEATTLE ANGSANG CONSIST OF UP TO FEET OF SILTY SAND TO FINE SAND AND OVER 15

TO 10 FEET OF COAL ASH CLINKERSCLINKER AND BRICK FRAGMENTS SOILSSOIL BELOW THE COAL

COMBUSTION RESIDUE CONSIST OF FINE SAND WITH TRACE OF GRAVEL TO DEPTH OF

AT LEAST 35 FEET OPTECH 1995

FIGURESFIGURE 31 AND 32 PRESENT GEOLOGIC MAP OF THE SEATTLE WASHINGTON

AREA AND GENERALIZED STRATIGRAPHIC COLUMN FOR THE PUGET SOUND AREA

RESPECTIVELY
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34 SOILSSOIL

THE UNITED STATESSTATE DEPARTMENT OF AGRICULTURE CLASSIFIED THE SOIL UNDERLYING

SEATTLE ANGSANG AS UNCLASSIFIED URBAN LAND URBAN LAND IS SOIL THAT HAS BEEN

MODIFIED BY THE DISTURBANCE OF THE NATURAL LAYERSLAYER WITH ADDITIONSADDITION OF FILL

MATERIAL SEVERAL FEET THICK TO ACCOMMODATE LARGE INDUSTRIAL AND HOUSING

INSTALLATIONS IN THE DUWAMISH RIVER VALLEY THE FILL RANGESRANGE FROM ABOUT

TO MORE THAN 12 FEET THICK AND FROM GRAVELLY SANDY LOAM TO GRAVELLY LOAM

IN TEXTURE THE EROSION HAZARD IS SLIGHT TO MODERATE OPTECH 1995

FIVE DUTCH CONE PENETROMETER SAMPLESSAMPLE AND TWO BORINGSBORING WERE DRILLED BY

HART CROWSER AND ASSOCIATESASSOCIATE INC DURING SOIL STUDIESSTUDIE CONDUCTED IN 1974

AND 1982 AT SEATTLE ANGS SANDY SILT TO SILTY SAND WAS THE MOST COMMON
SEDIMENT WITHIN THE UPPERMOST 10 FEET OF UNCONSOLIDATED SEDIMENTS

SAND WITH OCCASIONAL THIN SILTY LAYERSLAYER WAS THE PREDOMINANT LITHOLOGY

ENCOUNTERED FROM DEPTH OF 10 TO 50 FEET BGS OPTECH 1995

35 SURFACE WATER HYDROLOGY

THE SEATTLE ANGSANG IS LOCATED APPROXIMATELY ONEQUARTER MILE FROM THE

MAIN CHANNEL OF THE DUWAMISH WATERWAY MAJOR SURFACE WATER DRAINAGE

BASIN FOR WESTERN WASHINGTON BETWEEN 1917 AND 1919 THE MEANDERSMEANDER OF

THE DUWAMISH RIVER WERE FILLED IN AND THE DUWAMISH WATERWAY WAS

CONSTRUCTED THE WESTERN END OF THE MEANDER NEAR BOEING NORTH FIELD

WAS NOT FILLED AND BECAME THE PRESENT DAY SLIP
NO4

THE FEDERAL EMERGENCY MANAGEMENT AGENCY REPORTED THE DRAINAGE BASIN

OF THE DUWAMISH AS 450 SQUARE MILES THE WATERWAY IS COMPRISED OF THE

DUWAMISH RIVER AND THE GREEN RIVER APPROXIMATELY 55 MILESMILE

DOWNSTREAM OF THE STATION THE DUWAMISH DISCHARGESDISCHARGE INTO ELLIOT BAY ON

THE PUGET SOUND

THE SEATTLE WATER DEPARTMENT INDIATED THAT THE DUWAMISH WATERWAY IS

NOT USED FOR DRINKING WATER AND IS THE ONLY FRESH WATER DOWNGRADIENT OF

THE STATION SURFACE WATER DRAINAGE IS TOTALLY CONTROLLED BY MANMADE

DRAINAGE SYSTEMSSYSTEM THAT ARE ROUTED INTO THE MUNICIPAL STORM SEWER FIGURE

33 ILLUSTRATESILLUSTRATE THE STORM DRAIN SYSTEM AT THE SEATTLE ANGSANG OPTECH 1995
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36 HYDROGEOLOGY

THISTHI SECTION DESCRIBESDESCRIBE THE REGIONAL AND LOCAL HYDROGEOLOGY IN THE VICINITY

OF THE SEATTLE ANGS

361 REGIONAL HYDROGEOLOGY

GROUNDWATER IN THE DUWAMISH RIVER VALLEY EXISTSEXIST IN TWO

LITHOSTRATIGRAPHIC UNITS SHALLOW GROUNDWATER IS PRESENT WITHIN RIVER

ALLUVIUM UNIT THISTHI UNIT IS FOUND UNDERLYING THE SEATTLE ANGSANG AND IS

DESCRIBED IN THE FOLLOWING SECTION DEEPER GROUNDWATER REPORTEDLY EXISTSEXIST

BENEATH THE RIVER ALLUVIUM UNIT IN UNCONSOLIDATED GLACIAL DEPOSITSDEPOSIT LUZIER

1969 CHARACTERISTICSCHARACTERISTIC OF THISTHI DEEPER AQUIFER ARE UNKNOWN GROUNDWATER

PROBABLY FLOWSFLOW TOWARD THE DUWAMISH RIVER AND THUSTHU TO ELLIOT BAY WITHIN

THE DEEPER AQUIFER OPTECH 1995

THE CITY OF SEATTLE WATER DEPARTMENT HAS NO MUNICIPAL WELLSWELL WITHIN

MILESMILE OF THE STATION AND RECORDSRECORD OBTAINED FROM WDOE INDICATE THAT NO

PRIVATE DRINKING WATER WELLSWELL ARE WITHIN 1MILE RADIUSRADIU OF THE STATION THE

SURROUNDING POPULATION REPORTEDLY OBTAINSOBTAIN DRINKING WATER FROM

MUNICIPAL WATER OPTECH 1995

THE EDR ENVIRONMENTAL DATABASE REPORT PREPARED AS PART OF THE RIFSRIF
WORK PLAN PRESENTSPRESENT DATA REGARDING WATER SUPPLY WELLSWELL IN THE USEPASUSEPA
DATABASE AND WELLSWELL INCLUDED IN THE UNITED STATESSTATE GEOLOGICAL SURVEYSSURVEY
DATABASE ALL OF THE WELLSWELL IDENTIFIED IN THE EDR REPORT WERE GREATER THAN

MILE FROM THE SEATTLE ANGSANG ERM 1996

THE PASI REPORT IDENTIFIED WELLSWELL LOCATED WITHIN 4MILE RADIUSRADIU OF THE

SEATTLE ANGS THE WELLSWELL WERE IDENTIFIED BASED ON REVIEW OF STATE

RECORDS CONSTRUCTION DETAILSDETAIL USE AND OWNERSHIP INFORMATION FOR THE

WELLSWELL IDENTIFIED DURING THE PASI ARE SUMMARIZED IN OPTECH 1995

362 LOCAL HYDROGEOLOGY

UNCONFINED GROUNDWATER OCCURSOCCUR AT SHALLOW DEPTHSDEPTH IN THE VICINITY OF THE

SEATTLE ANGSANG WITHIN THE UPPER PART OF THE RECENT RIVER ALLUVIUM PREVIOUSPREVIOU

INVESTIGATIONSINVESTIGATION IN THE AREA HAVE FOUND THAT GROUNDWATER IS INFLUENCED BY
SEASONAL PRECIPITATION AND TIDAL FLUCTUATIONSFLUCTUATION OPTECH 1995
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GROUNDWATER WAS ENCOUNTERED AT THE SEATTLE ANGSANG AT DEPTH OF

APPROXIMATELY 11 FEET BGS IN OCTOBER 1974 AND FEET BGS IN JANUARY 1982

DURING GEOTECHNICAL INVESTIGATIONSINVESTIGATION CONDUCTED BY HART CROWSER AND

ASSOCIATESASSOCIATE INC THESE MEASUREMENTSMEASUREMENT REFLECT WATER LEVELSLEVEL DURING THE DRY

AND WET SEASONSSEASON IN THE REGION RESPECTIVELY SEVERAL INVESTIGATIONSINVESTIGATION

UNDERTAKEN ON BEHALF OF BOEING AT BOEING NORTH FIELD HAVE ENCOUNTERED

GROUNDWATER AT SIMILAR DEPTHS GROUNDWATER ON THE VALLEY FLOOR IS

GENERALLY ENCOUNTERED AT DEPTHSDEPTH BETWEEN AND 11 FEET BGS GROUNDWATER

FLOW IN THE VICINITY OF THE SEATTLE ANGSANG IS GENERALLY TO THE WEST

SOUTHWEST AND SOUTH TOWARD THE DUWAMISH WATERWAY AT GRADIENT OF

APPROXIMATELY 0002 FEET PER FOOT OPTECH 1995

37 CRITICAL HABITATSHABITAT AND ENDANGERED OR THREATENED SPECIESSPECIE

NO CRITICAL HABITATSHABITAT OR ENDANGERED OR THREATENED SPECIESSPECIE HAVE BEEN

IDENTIFIED WITHIN MILESMILE OF THE SEATTLE ANGSANG OPTECH 1995
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SECTION 40

FIELD PROGRAM

41 SUMMARY

THISTHI SECTION SUMMARIZESSUMMARIZE THE ELEMENTSELEMENT OF THE RI FIELD PROGRAM DEVIATIONSDEVIATION

FROM THE RIFSRIF WORK PLAN DATA VALIDATION AND DISPOSITIOR OF

INVESTIGATION DERIVED WASTESWASTE ARE ALSO DESCRIBED THE RESULTSRESULT OF THE RI FIELD

INVESTIGATION ARE PRESENTED AND DISCUSSED IN SECTION 50

THE RI INCLUDED FOCUSED INVESTIGATION OF THE IRP SITE AS WELL AS GENERAL

SITEWIDE INVESTIGATION MEMORANDA FOR FIELD ACTIVITIESACTIVITIE ARE INCLUDED IN

APPENDIX A THE FIELD INVESTIGATION CONSISTED OF THE FOLLOWING ACTIVITIESACTIVITIE

GEOPROBE HYDROPUNCH GROUNDWATER INVESTIGATION

COLLECTION OF SURFACE AND SUBSURFACE SOIL SAMPLESSAMPLE FOR FIELDSCREENING

AND LABORATORY ANALYSISANALYSI

COLLECTION OF STORM SEWER CATCH BASIN SAMPLESSAMPLE FOR LABORATORY ANALYSISANALYSI

INSTALLATION OF GROUNDWATER MONITORING WELLSWELL AND QUARTERLY

GROUNDWATER SAMPLING FOR LABORATORY ANALYSISANALYSI

SLUG TESTING TO ESTIMATE THE HYDRAULIC CONDUCTIVITY OF THE SHALLOW

GROUNDWATER AQUIFER AND

LOCATION AND ELEVATION SURVEY OF THE RI SAMPLING LOCATIONS

42 DEVIATIONSDEVIATION FROM THE WORK PLAN

TWO DEVIATIONSDEVIATION FROM THE RIFSRIF WORK PLAN OCCURRED DURING FIELD ACTIVITIES

THE FIRST DEVIATION WAS THE RELOCATION BY APPROXIMATELY 200 FEET TO THE

SOUTHEAST OF THE PROPOSED SITE FOR MONITORING WELL MW3 DUE TO THE

RESULTSRESULT OF THE GEOPROBEHYDROPUNCH INVESTIGATION THE SECOND DEVIATION

WAS POSTPONEMENT OF THE 30DAY POST MONITORING WELL INSTALLATION
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GROUNDWATER SAMPLING EVENT UNTIL APPROXIMATELY 60 DAYSDAY AFTER

INSTALLATION OF THE MONITORING WELLS

43 FIELDSCREENING ACTIVITIESACTIVITIE

THISTHI SECTION DESCRIBESDESCRIBE FIELDSCREENING ACTIVITIESACTIVITIE CONDUCTED DURING THE RI

FIELDSCREENING WAS USED IN CONJUNCTION WITH VISUAL OBSERVATIONSOBSERVATION TO

SUPPORT FIELD DECISIONSDECISION REGARDING SAMPLE SELECTION FOR LABORATORY ANALYSISANALYSI
AND OPTIONAL ADDITIONAL SAMPLING ACTIVITIES

431 ORGANIC VAPOR SCREENING

SOIL SAMPLESSAMPLE COLLECTED DURING THE RI WERE SCREENED FOR THE PRESENCE OF

ORGANIC VAPORSVAPOR USING PHOTOIONIZATION DETECTOR PID PORTION OF EACH

SOIL SAMPLE WAS PLACED IN RESEALABLE PLASTIC BAG AND ALLOWED TO

EQUILIBRATE AT AMBIENT TEMPERATURE FOR AT LEAST 15 MINUTES THE ORGANIC

VAPOR CONCENTRATION OF THE SAMPLE WAS THEN MEASURED BY CAREFULLY

OPENING THE BAG AND IMMEDIATELY INSERTING THE PID PROBE INTO THE

HEADSPACE ABOVE THE SAMPLE THE MAXIMUM PID READING OBSERVED FOR

EACH SAMPLE WAS RECORDED ON SOIL SAMPLING FIELD FORMSFORM ANDOR BOREHOLE

LOGS

432 PETROLEUM HYDROCARBON SCREENING

IN ADDITION TO ORGANIC VAPORSVAPOR SOIL SAMPLESSAMPLE COLLECTED DURING THE RI WERE

ALSO FIELDSCREENED FOR TPH USING AN IMMUNOASSAY TEST KIT USEPA
METHOD 4030 SOIL SAMPLESSAMPLE SCREENED FOR TPH WERE EXTRACTED IN THE FIELD

USING REAGENT GRADE METHANOL THE SAMPLE EXTRACT WAS THEN PLACED IN

TEST TUBE CONTAINING ANTIBODIESANTIBODIE SUBSTRATESSUBSTRATE AND ENZYMES CHEMICAL

REACTION OCCURRED IN THE TEST TUBE THAT WAS STOPPED AFTER SPECIFIC
TIME

PERIOD BY ADDING DILUTE ACID THE COLOR OF THE MATERIAL IN THE TEST TUBE

WAS THEN COMPARED TO SENSITIVITY STANDARD TO MEASURE THE QUANTITY OF

TPH IN THE SOIL SAMPLE

THE IMMUNOASSAY TEST KIT ALLOWSALLOW SCREENING FOR THE PRESENCE OF PETROLEUM

HYDROCARBONSHYDROCARBON AT SPECIFIED
DETECTION LIMITSLIMIT WITHIN TWO SENSITIVITY RANGESRANGE

DEPENDING ON THE SAMPLE VOLUME USED FOR THE ANALYSIS THE DETECTION

LIMITSLIMIT USED DURING THE RI WERE 15 MILLIGRAMSMILLIGRAM PER KILOGRAM MGKG AND

100 MGKG
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44 CONFIRMATION ACTIVITIESACTIVITIE

THISTHI SECTION DESCRIBESDESCRIBE THE CONFIRMATION ACTIVITIESACTIVITIE PERFORMED DURING THE RI

TABLE 41 SUMMARIZESSUMMARIZE THE SCOPE OF THE RI SOIL AND GROUNDWATER SAMPLING

441 GEOPROBEHYDROPUNCH GROUNDWATER SAMPLING

TWENTYTWO GEOPROBE HYDROPUNCH GROUNDWATER SAMPLESSAMPLE WERE COLLECTED

DURING RI FIELD ACTIVITIESACTIVITIE FIGURE 41 THE PURPOSE OF THE

GEOPROBEHYDROPUNCH GROUNDWATER SAMPLING WAS TO

PROVIDE MORE WIDESPREAD DISTRIBUTION OF GROUNDWATER SAMPLING

POINTSPOINT AT LOCATIONSLOCATION DOWNGRADIENT OF THE IRP SITE

PROVIDE ADDITIONAL GROUNDWATER DATA IN ORDER TO ASSESSASSES THE POTENTIAL

FOR ONSTATION TRANSPORT OF VOCSVOC AND TPH FROM UPGRADIENT SOURCESSOURCE
AND

PROVIDE ADDITIONAL DATA REGARDING SUBSURFACE LITHOLOGY

THE GEOPROBEHYDROPUNCH GROUNDWATER SAMPLESSAMPLE WERE ANALYZED IN THE

FIELD USING MOBILE LABORATORY IN ADDITION SOIL SAMPLESSAMPLE COLLECTED FROM

FOUR OF THE GEOPROBEHYDROPUNCH LOCATIONSLOCATION WERE USED FOR LITHOLOGIC

LOGGING

442 SURFACE SOIL SAMPLING

TEN SURFACE SOIL SAMPLESSAMPLE SS4 THROUGH SS10 WERE COLLECTED DURING RI

FIELD ACTIVITIESACTIVITIE FIGURE 42 PER ANG SITE INVESTIGATION PROTOCOL SURFACE

SOIL IS USUALLY REFERRED TO AS THE SOIL EXTENDING FROM THE SURFACE TO DEPTH

OF NO MORE THAN FOOT THE SURFACE SOIL SAMPLESSAMPLE WERE COLLECTED FROM

APPROXIMATELY 05 FEET BGS

THE PRIMARY PURPOSE OF THE SURFACE SOIL SAMPLESSAMPLE WAS TO ASSESSASSES THE

POTENTIAL ONSTATION TRANSPORT OF TPH AND RADIONUCLIDESRADIONUCLIDE FROM OFFSITE

LOCATIONS THE SECONDARY PURPOSE STATED IN THE RIFSRIF WORK PLAN WAS TO

EVALUATE THE POTENTIAL FOR ONSITE TRANSPORT OF SVOCSSVOC AND VOCS

HOWEVER AS DISCUSSED IN SECTION 50 SURFACE SOIL SAMPLESSAMPLE WERE NOT

ANALYZED FOR VOCSVOC OR SVOCSSVOC BECAUSE FIELDSCREENING RESULTSRESULT INDICATED

THAT THESE COMPOUNDSCOMPOUND WERE LIKELY NOT PRESENT IN THE SAMPLES
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CD
CNCD

TABLE 41REMEDIAL INVESTIGATION SOIL AND GROUNDWATER SAMPLING143RD CCSQ SEATTLE ANGSANG SEATTLE WASHINGTON

SITE MATRIX SAMPLINGMETHOD

FIELD PARAMETEM LABPARAINETERSLABPARAINETER USEPA METHOD

ORIGINALSAMPLESSAMPLE TRIP
BLANK

QAQC SAMPLESSAMPLE

RINSATE FIELD FIELD

BLANK BLANK DUPLICATE MSMSD

MATRIX TOTAL5

BACKGROUND
SUBSURFACE SOIL

3SITEI

SOIL BORINGSBORING

SOIL HEADSPACESCREENING USING

PID FIELD 1PM
SOICLASSIFICATION

PP

METALSMETAL 305060106020 7470

10

SVOCSSVOC 35508270 10

TPH WLPLLIICID1 10RADIONUCLIDESRADIONUCLIDE SM711OAB 90319040

10

GROUNDWATER
RI MW

PASI MW

MONITORING
WELLSWELL

PER ROUND

TEMPERATURE
PH

CONDUCTANCE
TURBIDITY

PP METALSMETAL 601060207470
VCYCSVCYC 50308260

SVOCSSVOC 35508270

TPH WTPHIICIL3RADIONUCLIDESRADIONUCLIDE SM7110AB 903

9040

IRP SITE
NO1

SUBSURFACESOIL
SITESSITE

SOILBORINGSSOILBORING

SOIL HEADSPACESCREENING USINGMDFIELD TPII

SOILCLASSIFICATION

PP METALSMETAL 305060106020 7470

16

19

TPH WTPHHCID1 16

19

SVOCSSVOC 35508270 16

19RADIONUCLIDESRADIONUCLIDE SM7110AB 90319040

16

19

STORM SEWER
CATCH BASIN

CITESCITE

GRABSAMPLESGRABSAMPLE

SOIL HEADSPACESCREENING USINGPIDFIELD 1PM

PP

METALSMETAL 305060106020 7470

TPH WTPHHCID1SVOCSSVOC 35508270VCXSVCX 50308260RADIONUCLIDESRADIONUCLIDE SM7110AB 90319040
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443 STORM SEWER CATCH BASIN SAMPLING

TWO SAMPLESSAMPLE WERE COLLECTED FROM STORM SEWER CATCH BASINSBASIN WITHIN OR NEAR

THE IRP SITE SAMPLESSAMPLE SWI AND SW2 FIGURE 42 THE SAMPLESSAMPLE WERE

COLLECTED FOR THE PURPOSE OF ASSESSING POTENTIAL OFFSITE MIGRATION OF

CONTAMINANTSCONTAMINANT VIA EROSION AND TRANSPORT OF SEDIMENTSSEDIMENT THROUGH THE
EXISTING

STORM SEWER SYSTEM THE CATCH BASIN SAMPLESSAMPLE CONSISTED OF MIXTURE OF

SEDIMENT AND WATER

444 SUBSURFACE SOIL SAMPLING

TOTAL OF 11 SOIL BORINGSBORING SBI THROUGH SBIL WERE DRILLED FOR COLLECTION

OF SUBSURFACE SOIL SAMPLESSAMPLE FIGURE 42 BORINGSBORING SBI THROUGH SB3 WERE

DRILLED IN BACKGROUND LOCATIONSLOCATION TO EVALUATE
SITESPECIFIC BACKGROUND

CONCENTRATIONSCONCENTRATION OF TARGET COMPOUNDS BORINGSBORING SB4 THROUGH SBIL WERE

DRILLED TO CHARACTERIZE THE LATERAL AND VERTICAL DISTRIBUTION OF TARGET

COMPOUNDSCOMPOUND IN SOIL AT THE IRP SITE FOUR OF THE EIGHT SITECHARACTERIZATIO

BORINGSBORING WERE LOCATED ON THE PERIMETER OF THE AREA IDENTIFIED DURING THE

PASI GEOPHYSICAL SURVEY AS DISTURBED SOIL AREA BOREHOLE LOGSLOG FOR THE

RI SOIL BORINGSBORING ARE INCLUDED IN APPENDIX B

445 MONITORING WELL INSTALLATION

FIVE GROUNDWATER MONITORING WELLSWELL WERE INSTALLED DURING THE RI FIGURE

43 FOUR MONITORING WELLSWELL MW2 THROUGH MW5 WERE FOR THE PURPOSE

OF DEFINING THE EXTENT OF GROUNDWATER CONTAMINATION DOWNGRADIENT OF THE

IRP SITE AND GENERAL GROUNDWATER QUALITY AT THE SEATTLE ANGS ONE

MONITORING WELL MWI WAS FOR THE PURPOSE OF FURTHER DEFINING SITE

SPECIFIC BACKGROUND GROUNDWATER QUALITY AT THE STATION TABLE 42

PROVIDESPROVIDE CONSTRUCTION INFORMATION FOR BOTH THE PASI AND RI MONITORING

WELLS BOREHOLE LOGSLOG AND WELL CONSTRUCTION DIAGRAMSDIAGRAM FOR THE RI

MONITORING WELLSWELL ARE INCLUDED IN APPENDIX B

446 AQUIFER TESTING

SIX SLUG TESTSTEST WERE PERFORMED AT DOWNGRADIENT MONITORING WELL MW3
FIGURE 43 TO ESTIMATE THE HYDRAULIC CONDUCTIVITY OF THE SHALLOW

UNCONFINED AQUIFER AT THE SEATTLE ANGS

48
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TABLE 42MONITORING WELL INSTALLATION SUMMARJ143RD CCSQ SEATTLE ANGSANG SEATTLE WASHINGTON

BACKGROUND RI 101696 1492 205 2INCH PVC FLUSH 0F10 FBC LFLFL200 75BOO5PZ PASI 71494 1439 205 2INCH PVC FLUSH 0010 5FEET BC 90 190BSI3O6PZ PASI 71494 1459 205 2INCH PVC FLUSH 0010 5FEET BC 90 190LVLW2 RI 101696 1460 205 2INCH PVC FLUSH 0010 2FEET BC 100200 7514V3 RI 101796 1250 205 2INCH PVC FLUSH 0010 2FEET BC 100200 75I4W4 RI 101796 1205 205 2INCHPVC FLUSH 0010 2FEETBC 100200 75I4W5 RI 101796 1394 205 2INCH PVC FLUSH 0010 2FEET BC 100200 75

CD
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CRI

FTAMI FEET ABOVE MEAN SEA

LEVELFTBGSFTBG FEET BELOW GROUND SURFACE

RI REMEDIAL INVESTIGATIONPASI PRELIMINARY ASSESSMENTSITE INSPECTION

BC BEN TONITE CHIPSCHIPSUSPECTED ERROR IN SURVEY DATA



MW5 MW4

FIN

ICC

SCALE IN FEET

BSOO6PZ

BSOO5PZ

KCSIIP4 40656

MW1 BSOO4PZ

IRP SITE
BURIAL SITE

MW3 LEGEND

BSOO4PZ
PASI MONITORING SELL

MW4
RI MONITORING WELL

GGASOLINE UST
DDIESEL UST
OWS OILWATER
SEPARATOR

IRP SITE

STATION BOUNDARY

BUILDING

MONITORING WELL

FIGURE 43 LOCATIONSLOCATION
143RD CCSQ SEATTLE ANGSANG

80324O3DWC
SEATTLE WASHINGTON

ERNT



FINAL

447 MONITORING WELL GROUNDWATER SAMPLING

MONITORING WELLSWELL INSTALLED PREVIOUSLY DURING THE PASI BSOO4PZ

THROUGH BSOO6PZ WERE SAMPLED DURING FOUR QUARTERLY GROUNDWATER

SAMPLING ROUNDS THE FIRST ROUND WAS CONDUCTED ON SEPTEMBER 17 1996

PRIOR TO THE START OF RI FIELD WORK SO THAT LABORATORY ANALYSESANALYSE COULD BE

COMPLETED AND REVIEWED PRIOR TO MOBILIZATION OF THE DRILLER TO THE STATION

THE THREE REMAINING QUARTERLY ROUNDSROUND WERE CONDUCTED CONCURRENT WITH

SAMPLING OF MONITORING WELLSWELL INSTALLED DURING THE RI ON JANUARY 1415

APRIL 911 AND JULY 1011 1997

THE RI MONITORING WELLSWELL MWI THROUGH MW5 WERE SAMPLED ON FIVE

OCCASIONSOCCASION IMMEDIATELY AFTER WELL DEVELOPMENT WAS COMPLETED OCTOBER

1518 1996 APPROXIMATELY EIGHT WEEKSWEEK AFTER WELL COMPLETION DECEMBER

17 1996 AND DURING THE REMAINING THREE QUARTERLY SAMPLING EVENTSEVENT IN

JANUARY APRIL AND JULY 1997 GROUNDWATER SAMPLESSAMPLE SUBMITTED FOR

METALSMETAL ANALYSISANALYSI WERE FILTERED IN THE FIELD USING DISPOSABLE 045 MICRON

FILTERS

448 ANALYTICAL METHODSMETHOD

THISTHI SECTION DESCRIBESDESCRIBE THE ANALYTICAL METHODSMETHOD USED TO ANALYZE THE SAMPLESSAMPLE
COLLECTED DURING RI FIELD ACTIVITIES

4481 SURFACE SOIL SAMPLESSAMPLE

SURFACE SOIL SAMPLESSAMPLE WERE ANALYZED FOR TPH USING WASHINGTON METHODSMETHOD

WTPHHCID HYDROCARBON IDENTIFICATION AND WTPHG WTPHD AND

WTPHHO GASOLINE DIESEL AND HEAVY OIL QUANTIFICATION RESPECTIVELY

AND RADIONUCLIDESRADIONUCLIDE USING USEPA METHODSMETHOD 903I9040SM7110A
SURFACE SOIL SAMPLESSAMPLE WERE NOT ANALYZED FOR VOCSVOC OR SVOCSSVOC BECAUSE FIELD

SCREENING RESULTSRESULT INDICATED THAT THESE COMPOUNDSCOMPOUND WERE LIKELY NOT PRESENT

IN THE SAMPLES

4482 STORM SEWER CATCH BASIN SAMPLESSAMPLE

STORM SEWER CATCH BASIN SAMPLESSAMPLE WERE ANALYZED FOR VOCSVOC USING USEPA

METHOD 6260 SVOCSSVOC USING USEPA METHOD 8270 TPH USING WASHINGTON

METHOD WTPHHCID PRIORITY POLLUTANT TRACE METALSMETAL USING USEPA

METHODSMETHOD 601060207470 AND RADIONUCLIDESRADIONUCLIDE USING USEPA METHODSMETHOD

901 9040SM7110AB

411
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4483 SUBSURFACE SOIL SAMPLESSAMPLE

SUBSURFACE SOIL SAMPLESSAMPLE WERE ANALYZED FOR SVOCSSVOC USING USEPA METHOD

8270 TPH USING WASHINGTON METHOD WTPHHCID PRIORITY POLLUTANT

TRACE METALSMETAL USING USEPA METHODSMETHOD 3050601060207470 AND

RADIONUCLIDESRADIONUCLIDE USING USEPA METHODSMETHOD 90319040SM7110A
ADDITIONALLY TWO SOIL SAMPLESSAMPLE FROM THE SOIL BORING FOR MONITORING WELL

MW3 WERE ANALYZED FOR VOCSVOC BASED ON DETECTION OF TRICHIOROETHENE

TCE IN THE GEOPROBEHYDROPUNCH GROUNDWATER SAMPLE COLLECTED AT THISTHI

LOCATION

4484 GROUNDWATER SAMPLESSAMPLE

GROUNDWATER SAMPLESSAMPLE COLLECTED DURING THE GEOPROBEHYDROPUNCH

INVESTIGATION WERE ANALYZED ON SITE IN MOBILE FIELD LABORATORY FOR VOCSVOC
USING USEPA METHODSMETHOD 8010 AND 8020 AND FOR TPH USING WASHINGTON
METHOD WTPHHCID GROUNDWATER SAMPLESSAMPLE COLLECTED FROM MONITORING

WELLSWELL WERE ANALYZED BY AN OFFSITE WASHINGTONCERTIFIED LABORATORY FOR

VOCSVOC USING USEPA METHOD 8260 SVOCSSVOC USING USEPA METHOD 8270

TPH USING WASHINGTON METHOD WTPHHCID PRIORITY POLLUTANT TRACE

METALSMETAL USING USEPA METHODSMETHOD 601060207470 AND RADIONUCLIDESRADIONUCLIDE USING

USEPA METHODSMETHOD 90319040SM7110A BECAUSE THE GROUNDWATER

SAMPLESSAMPLE SUBMITTED FOR METALSMETAL ANALYSISANALYSI WERE FILTERED THE RESULTSRESULT REPORTED

BY THE LABORATORY ARE FOR DISSOLVED METALS

TI

449 FIELD QUALITY ASSURANCEQUALITY CONTROL

THISTHI SECTION DESCRIBESDESCRIBE THE FIELD QUALITY ASSURANCEQUALITY CONTROL

QAQC PROCEDURESPROCEDURE EMPLOYED DURING RI FIELD ACTIVITIESACTIVITIE AT THE SEATTLE

ANGS

4491 FIELD DOCUMENTATION

DAILY LOG BOOKSBOOK WERE KEPT DOCUMENTING FIELD ACTIVITIES GROUNDWATER

MONITORING INFORMATION WAS RECORDED ON GROUNDWATER MONITORING FORMSFORM
AND WELL DEVELOPMENT INFORMATION WAS RECORDED ON WELL DEVELOPMENT
FORMS THE GROUNDWATER MONITORING AND WELL DEVELOPMENT FORMSFORM WERE

KEPT IN BOUND NOTEBOOK

4492 EQUIPMENT DECONTAMINATION

BEFORE USE ALL SOIL SAMPLING EQUIPMENT THAT WOULD DIRECTLY CONTACT THE

SAMPLESSAMPLE WAS SCRUBBED WITH SOLUTION OF TAP WATER AND ALCONOX AND

RINSED WITH TAP WATER PESTICIDE GRADE METHANOL AND AMERICAN SOCIETY FOR

412
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TESTING AND MATERIALSMATERIAL ASTM TYPE II REAGENTGRADE WATER AUGER FLIGHTSFLIGHT

USED DURING DRILLING ACTIVITIESACTIVITIE WERE DECONTAMINATED BEFORE EACH USE BY
STEAM CLEANING THE SUBMERSIBLE PUMP USED FOR PURGING AND SAMPLING

MONITORING WELLSWELL WAS DECONTAMINATED BY PUMPING AN ALCONOX SOLUTION

FOLLOWED BY TAP WATER AND ASTM TYPE II REAGENTGRADE WATER THROUGH

THE PUMP AND TUBING

4493 FIELD QAQC SAMPLESSAMPLE

FIELD DUPLICATE SAMPLESSAMPLE AND FIELD AND TRIP BLANKSBLANK WERE SUBMITTED TO THE

ANALYTICAL LABORATORY TO PROVIDE MEANSMEAN FOR ASSESSING THE QUALITY OF THE

DATA
RESULTING FROM THE FIELD SAMPLING PROGRAM FIELD BLANKSBLANK WERE

COLLECTED AT FREQUENCY OF ONE EVERY TWO DAYSDAY AND
TRIP

BLANKSBLANK WERE

COLLECTED AT FREQUENCY OF ONE PER SAMPLE COOLER PER DAY FIELD AND TRIP

BLANK SAMPLESSAMPLE WERE ANALYZED TO CHECK FOR CONTAMINATION ASSOCIATED WITH

SAMPLING PROCEDURESPROCEDURE ANDOR AMBIENT CONDITIONSCONDITION AT THE SITE DUPLICATE

SAMPLESSAMPLE WERE COLLECTED AT FREQUENCY OF ONE PER TEN FIELD SAMPLES

EQUIPMENT RINSATE BLANKSBLANK WERE COLLECTED AT FREQUENCY OF ONE EVERY TWO

DAYSDAY TO DETERMINE THE ADEQUACY OF THE EQUIPMENT DECONTAMINATION

PROCEDURES FIELD QAQC SAMPLESSAMPLE WERE SUBMITTED USING NONINDICATIVE

SAMPLE IDENTIFIERSIDENTIFIER TO PROVIDE QUALITY ASSURANCE QA CHECK ON ANALYTICAL

PROCEDURESPROCEDURE AND RESULTS

MATRIX SPIKE SAMPLESSAMPLE PROVIDE INFORMATION ABOUT THE EFFECT OF THE SAMPLE
MATRIX ON THE ACCURACY OF THE ANALYTICAL RESULTS MATRIX SPIKE ANALYSESANALYSE

WERE PERFORMED ON DESIGNATED RI SAMPLESSAMPLE BY THE ANALYTICAL LABORATORY

ALL MATRIX SPIKE ANALYSESANALYSE WERE PERFORMED IN DUPLICATE TO ASSESSASSES ANALYTICAL

PRECISION ONE MATRIX SPIKEMATRIX SPIKE DUPLICATE SAMPLE PAIR WAS

ANALYZED FOR EVERY 20 FIELD SAMPLESSAMPLE OF GIVEN MATRIX GROUNDWATER AND

SOIL

QUALITY CONTROL QC FOR FIELD MEASUREMENTSMEASUREMENT PH SPECIFIC CONDUCTANCE

AND TURBIDITY CONSISTED OF AN INITIAL INSTRUMENT CALIBRATION AND POST

MEASUREMENT CALIBRATION VERIFICATION USING STANDARD REFERENCE SOLUTIONSSOLUTION

IN ACCORDANCE WITH THE MANUFACTURERSMANUFACTURER RECOMMENDATIONS THESE

PROCEDURESPROCEDURE WERE PERFORMED AT LEAST ONCE PER DAY

HOLDING TIMESTIME FOR WATER AND SOIL SAMPLESSAMPLE ARE SUMMARIZED IN TABLE 43
HOLDING TIMESTIME ARE DEFINED AS THE MAXIMUM LENGTH OF TIME THAT SAMPLESSAMPLE

MAY BE HELD BEFORE THE COMPLETION OF ANALYTICAL PROTOCOLS ALL SAMPLESSAMPLE

EXCEPT THOSE IDENTIFIED FOR RADIONUCLIDE ANALYSESANALYSE WERE CHILLED TO

TEMPERATURE RANGE BETWEEN AND AND WERE MAINTAINED AT THAT

TEMPERATURE THROUGH TRANSPORT AND SUBSEQUENT STORAGE AT THE ANALYTICAL

LABORATORY

413
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TABLE 43

SUMMARY OF HOLDING TIMESTIME FOR WATER AND SOIL SAMPLESSAMPLE
143RD CCSQ SEATTLE ANGSANG SEATTLE WASHINGTON

PARAMETER HOLDING TIME

WATER SAMPLESSAMPLE

VOCSVOC ANALYZE WITHIN 14 DAYSDAY OF COLLECTION

METALSMETAL EXCEPT MERCURY ANALYZE WITHIN MONTHSMONTH OF COLLECTION

MERCURY ANALYZE WITHIN 28 DAYSDAY OF COLLECTION

TPH EXTRACT WITHIN 14 DAYSDAY OF COLLECTION AND ANALYZE WITHIN

40 DAYSDAY OF EXTRACTION

SVOCSSVOC EXTRACT WITHIN 14 DAYSDAY OF COLLECTION AND ANALYZE WITHIN

40 DAYSDAY OF EXTRACTION

RADIONUDIDESRADIONUDIDE ANALYZE WITHIN MONTHSMONTH OF COLLECTION

SOIL SAMPLESSAMPLE

VOCSVOC ANALYZE WITHIN 14 DAYSDAY OF COLLECTION

METALSMETAL EXCEPT MERCURY ANALYZE WITHIN MONTHSMONTH OF COLLECTION

MERCURY ANALYZE WITHIN 28 DAYSDAY OF COLLECTION

TPH EXTRACT WITHIN DAYSDAY OF COLLECTION AND ANALYZE WITHIN

40 DAYSDAY OF EXTRACTION

SVOCSSVOC EXTRACT WITHIN 14 DAYSDAY OF COLLECTION AND ANALYZE WITHIN

40 DAYSDAY OF EXTRACTION

RADIONUCIDESRADIONUCIDE ANALYZE WITHIN MONTHSMONTH OF COLLECTION

4494 SOIL SAMPLE PRESERVATION

SOIL SAMPLESSAMPLE SUBMITTED FOR LABORATORY ANALYSISANALYSI WERE CONTAINED IN STAINLESSSTAINLES

STEEL SLEEVES IMMEDIATELY UPON REMOVAL FROM THE SPLITSPOON SAMPLER

THE ENDSEND OF THE FILLED SLEEVESSLEEVE WERE COVERED FIRST WITH SHEET OF TEFLON

MOISTURE BARRIER AND THEN ALUMINUM FOIL AND FINALLY WITH FITTED PLASTIC

CAP SAMPLESSAMPLE WERE THEN PLACED IN INDIVIDUAL RESEALABLE PLASTIC BAGSBAG AND

STORED IN COOLER CONTAINING ENOUGH ICE TO MAINTAIN SAMPLESSAMPLE AT

TEMPERATURE OF LESSLES THAN 40 C

4495 GROUNDWATER SAMPLE PRESERVATION

SAMPLESSAMPLE COLLECTED FOR VOC ANALYSISANALYSI WERE PRESERVED WITH NO MORE THAN

TWO DROPSDROP OF 11 SOLUTION OF HYDROCHLORIC ACID PER 40MILLILITER
GLASSGLAS VOC

414
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VIAL THE LIDSLID OF THE VIALSVIAL HAD TEFLONLINED SEPTA SAMPLESSAMPLE COLLECTED FOR

TPH ANALYSISANALYSI WERE STORED IN UNPRESERVED 40MILLILITER GLASSGLAS VOC VIALSVIAL

WITH TEFLONLINED SEPTA SAMPLESSAMPLE COLLECTED FOR SVOC ANALYSISANALYSI WERE STORED

IN UNPRESERVED 1LITER AMBER
GLASSGLAS BOTTLESBOTTLE WITH TEFLONLINED LIDS SAMPLESSAMPLE

COLLECTED FOR
PRIORITY POLLUTANT METALSMETAL ANALYSISANALYSI WERE STORED IN 500MILLILITER

POLYETHYLENE BOTTLESBOTTLE PRESERVED WITH NITRIC ACID SAMPLESSAMPLE COLLECTED FOR

RADIONUCLIDE ANALYSISANALYSI WERE STORED IN 1GALLON PLASTIC
BOTTLES ALL

GROUNDWATER SAMPLESSAMPLE WERE STORED IN COOLERSCOOLER CONTAINING ENOUGH ICE TO

MAINTAIN SAMPLESSAMPLE AT TEMPERATURE OF LESSLES THAN C

45 ANALYTICAL DATA REVIEW AND VALIDATION

THE QA EFFORT FOR THISTHI
PROJECT

INCLUDED COMPREHENSIVE REVIEW OF THE

LABORATORY ANALYTICAL
DATA FOR CONFORMANCE WITH THE PROJECT DATA QUALITY

OBJECTIVESOBJECTIVE SPECIFIED IN THE RIFSRIF WORK PLAN IN ADDITION ANALYTICAL
DATA

PACKAGESPACKAGE CONSISTENT WITH USEPA CONTRACT LABORATORY PROGRAM CLP
REPORTING REQUIREMENTSREQUIREMENT WERE REQUESTED FOR APPROXIMATELY TEN PERCENT OF

THE PROJECT SAMPLES THE ANALYTICAL
DATA REPORTED IN THE CLPLIKE DATA

PACKAGESPACKAGE WERE VALIDATED IN ACCORDANCE WITH USEPA CONTRACT LABORATORY

PROGRAM NATIONAL FUNCTIONAL GUIDELINESGUIDELINE FOR ORGANIC DATA REVIEW FEBRUARY

1993 AND USEPA CONTRACT LABORATORY PROGRAM NATIONAL FUNCTIONAL

GUIDELINESGUIDELINE FOR INORGANIC
DATA REVIEW FEBRUARY 1994

THE RESULTSRESULT OF THE QA ANALYTICAL DATA REVIEW AND VALIDATION ARE

SUMMARIZED IN SECTION 50 APPENDIX DETAILSDETAIL THE SCOPE AND RESULTSRESULT OF THE

DATA REVIEW AND VALIDATION AND CONTAINSCONTAIN THE DATA VALIDATION REPORTSREPORT FOR

THE ANALYTICAL PARAMETERSPARAMETER INCLUDED IN EACH CLPLIKE DATA PACKAGE

46 LOCATION AND ELEVATION SURVEY

LOCATION AND ELEVATION SURVEY WAS CONDUCTED AT THE SEATTLE ANGSANG BY

LANDMARK INCORPORATED OF BELLEVUE WASHINGTON THE LOCATIONSLOCATION OF ALL RI

SAMPLE POINTSPOINT AND PASI MONITORING WELLSWELL WERE TIED INTO THE STATE PLANE

COORDINATE SYSTEM USING AN EXISTING UNITED STATESSTATE GEOLOGICAL SURVEY

MONUMENT APPENDIX CONTAINSCONTAIN THE LOCATION AND ELEVATION DATA FOR THE

GEOPROBEHYDROPUNCH LOCATIONSLOCATION SURFACE SOIL SAMPLESSAMPLE STORM SEWER CATCH

BASINSBASIN SOIL BORINGSBORING AND MONITORING WELLSWELL SURVEYED DURING THE RI THE

SURVEYED ELEVATION OF MONITORING WELL MW3 APPEARSAPPEAR TO BE ERRONEOUSERRONEOU

BASED ON SITE CHARACTERISTICS ACCORDINGLY WATER LEVEL DATA FOR THISTHI
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MONITORING WELL WERE NOT USED ON ANY OF THE POTENTIOMETRIC SURFACE

CONTOUR MAPSMAP PRESENTED IN SECTION 50

47 INVESTIGATION DERIVED WASTESWASTE

WASTESWASTE GENERATED DURING THE RI FIELD INVESTIGATION CONSISTED OF SOIL

CUTTINGSCUTTING FROM DRILLING ACTIVITIESACTIVITIE DRILLING
AND SAMPLING EQUIPMENT

DECONTAMINATION WATER WELL DEVELOPMENT AND PURGE WATER AND SOLID

WASTESWASTE EG WASTE PAPER PLASTIC

SOIL CUTTINGSCUTTING FROM EACH SOIL BORING AND MONITORING WELL WERE SEGREGATED

AND CONTAINED IN LABELED 55GALLON STEEL DRUMSDRUM AT THE TIME OF DRILLING

WELL DEVELOPMENT WATER AND PURGE WATER WAS ALSO SEGREGATED BY WELL

AND CONTAINED IN 55GALLON STEEL DRUMS THE DRUMSDRUM WERE MOVED FROM

EACH BORINGWELL SITE TO CENTRALIZED STAGING AREA AT THE STATION

INVESTIGATION DERIVED WASTESWASTE WERE DISPOSED OF IN ACCORDANCE WITH THE

RECOMMENDATIONSRECOMMENDATION PROVIDED IN APPENDIX D

UNCONTAMINATED SOLID WASTESWASTE GENERATED DURING THE RI FIELD WORK WERE

DISPOSED OF WITH REGULAR STATION TRASH
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SECTION 50

INVESTIGATION FINDINGSFINDING

THISTHI SECTION PRESENTSPRESENT THE FINDINGSFINDING OF THE RI CONDUCTED AT THE SEATTLE ANGSANG
INCLUDING THE RESULTSRESULT OF GEOLOGIC AND HYDROGEOLOGIC INVESTIGATIONSINVESTIGATION AND

SITESPECIFIC BACKGROUND AND SITECHARACTERIZATIO SAMPLING ACTIVITIES

51 GEOLOGIC AND HYDROGEOLOGIC INVESTIGATION RESULTSRESULT

DATA COLLECTED DURING THE PASI AND RI SUGGESTSSUGGEST THAT THE NEAR SURFACE

GEOLOGY AT THE SEATTLE ANGSANG IS PREDOMINANTLY COMPOSED OF TWO UNITS

THE FIRST UNIT IS SILTY SAND FILL MATERIAL PRESENT TO DEPTH OF

APPROXIMATELY FEET BGS THE FILL MATERIAL IS CONSISTENT WITH THE

DESCRIPTIONSDESCRIPTION OF THE MATERIAL USED TO RAISE THE DUWAMISH VALLEY FOR

DEVELOPMENT IN THE 1910S THE SECOND UNIT CONSISTSCONSIST PRIMARILY OF POORLY

GRADED FINEGRAINED SAND PRESENT FROM APPROXIMATELY FEET BGS TO THE

MAXIMUM DEPTH OF THE BORINGSBORING DRILLED DURING THE PASI AND RI FIGURE

51 SHOWSSHOW THE ORIENTATION OF GEOLOGIC CROSSSECTIONSCROSSSECTION THROUGH THE SITE THE

CROSSSECTIONSCROSSSECTION REFERENCED ON FIGURE 51 ARE PRESENTED ON FIGURESFIGURE 52 AND

53

GROUNDWATER AT THE STATION EXISTSEXIST IN AN UNCONFINED AQUIFER WITH THE WATER

TABLE ENCOUNTERED BETWEEN APPROXIMATELY AND 10 FEET BGS TABLE 51

PROVIDESPROVIDE SUMMARY OF WATER LEVEL DATA COLLECTED DURING THE RI THE

WATER LEVEL DATA INDICATE THAT GROUNDWATER IN THE SHALLOW AQUIFER FLOWSFLOW TO

THE SOUTH POTENTIOMETRIC SURFACE MAPSMAP FOR WATER LEVELSLEVEL MEASURED ON

DIFFERENT DATESDATE ARE ILLUSTRATED ON FIGURESFIGURE 54 THROUGH 59 AS SHOWN ON

FIGURESFIGURE 54 THROUGH 59 WATER LEVELSLEVEL BENEATH THE SEATTLE ANGSANG RESPOND

QUICKLY TO SEASONAL PRECIPITATION DURING THE WET SEASON GROUNDWATER

ELEVATIONSELEVATION INCREASED APPROXIMATELY FEET BETWEEN OCTOBER 1996 AND

JANUARY 1997

SLUG TESTSTEST WERE PERFORMED ON MONITORING WELL MW3 IN ORDER TO

DETERMINE THE HYDRAULIC CONDUCTIVITY OF THE AQUIFER ESTIMATESESTIMATE FOR

HYDRAULIC CONDUCTIVITY COMPUTED USING THE BOUWER AND RICE METHOD OF

51
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FINAL

TABLE 51

MONITORING
WELL WATER LEVEL SUMMARY

143RD CCSQ SEATTLE ANGSANG SEATTLE WASHINGTON

MEASURING POINT WATER LEVEL

BON AHON
DEPTH TO WATER

EABOI

FT1 FTBMP FT1
91796 888 578

102296 893 573

BSOO4FZ BACKGROUND 1466 121796 808 618

114 97 698 768

41197 723 743

71097 808 658

91796 916 523

102296 942 497

BOOSPZ 1439 121796 851 588

11597 748 691

41097 765 674

71197 847 592

91796 912 547

102296 947 512

BSOO6PZ 1459 121796 854 605

11497 762 697

41197 777 682

71197 849 610

102296 918 574

121796 820 672

MWI BACKGROUND 1492 11497 711 781

41097 758 734

71197 851 641

102296 889 571

121796 803 657

MW2 1460 11597 713 747

41097 725 735

71197 798 662

102296 777 473

12 1796 678 572

MW3 1L50 11597 780 470

41197 606 644

71197 694 556

102296 820 385

121796 721 484

MW4 1205 11497 631 574

41197 665 540

71197 743 462

102296 1006 388

121796 906 488

MWSMW 1394 11497 801 593

41197 836 558

71097 923 471

FTANISL FEET ABOVE MEAN SEA LEVEL

FTBMP FEET BELOW MEASURING POINT

SUSPECTED ERROR IN SURVEY DATA

55
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FINAL

ANALYSISANALYSI RANGED FROM 125 104 TO 609 10 FEET PER SECOND 329 TO

1604 METERSMETER PER DAY USING THE PERSONALCOMPUTERBA PROGRAM

AQUIFERTEST THESE RELATIVELY HIGH VALUESVALUE FOR HYDRAULIC CONDUCTIVITY ARE

CONSISTENT WITH THE PREDOMINANT SAND LITHOLOGY OBSERVED IN THE SHALLOW

UNCONFINED AQUIFER THE
RELATIVELY HIGH HYDRAULIC CONDUCTIVITY ALSO

PROVIDESPROVIDE AN EXPLANATION FOR THE OBSERVED RAPID RESPONSE OF GROUNDWATER

ELEVATIONSELEVATION TO SEASONAL FLUCTUATIONSFLUCTUATION IN PRECIPITATION TABLE 52 SUMMARIZESSUMMARIZE

THE RESULTSRESULT OF THE SLUG TESTS THE SLUG TEST DATA ARE INCLUDED IN APPENDIX F

52 PROJECT SCREENING GOALSGOAL

NUMERIC PROJECT SCREENING GOALSGOAL PSGSPSG WERE DEVELOPED FOR CONSTITUENTSCONSTITUENT

THAT WERE DETECTED IN BACKGROUND AND SITECHARACTERIZATIO SOIL AND

GROUNDWATER SAMPLESSAMPLE DURING THE RI THE PSGSPSG WERE DERIVED FROM

CHEMICALSPECIFIC ARARSARAR AND WERE USED TO EVALUATE DETECTED

CONSTITUENT CONCENTRATIONSCONCENTRATION FOR COMPLIANCE WITH APPLICABLE REGULATORY

CRITERIA AND SCREEN DETECTED CONSTITUENTSCONSTITUENT FOR INCLUSION IN THE BASELINE

RISK ASSESSMENT ARARSARAR ARE DISCUSSED FURTHER IN SECTION 60 THE

CONSTITUENT SCREENING FOR THE BASELINE RISK ASSESSMENT AND THE METHODSMETHOD
AND RESULTSRESULT OF THE RISK ASSESSMENT ARE PRESENTED IN SECTIONSSECTION 70 AND 80

RESPECTIVELY

THE PSGSPSG WERE DERIVED ACCORDING TO THE FOLLOWING CRITERIA

SOIL PSGSPSG

1 THE MTCA METHOD TABLE VALUE RESIDENTIAL SOIL CLEANUP LEVEL

WASHINGTON ADMINISTRATIVE CODE 173340740 WAS USED AS

THE INITIAL PSG

2 IF THERE WAS NO MTCA METHOD TABLE VALUE AVAILABLE THE MTCA
METHOD FORMULA VALUE WAC 173340740 WDOE 1994B WAS

USED AS THE INITIAL PSG CANCER OR NONCANCER VALUE WHICHEVER WAS

MORE STRINGENT

3 THE REGIONAL NATURAL BACKGROUND CONCENTRATION WAS USED IF THERE WAS

NO MTCA METHOD OR METHOD VALUE AVAILABLE OR IF THE MTCA
METHOD OR METHOD VALUE WAS LESSLES THAN THE NATURAL BACKGROUND

CONCENTRATION

512
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CD
CFL

FTSFT FEET PER SECONDRNDAY METERSMETER PER

DAY

FINAL
TABLE 52RESULTSRESULT FOR SLUG TESTSTEST CONDUCTED AT MONITORING WELL MW3143RD CCSQ SEATTLE ANGSANG SEATTLE WASHINGTON

5297 FALLING HEAD BOUWER RICE 141E04 371

5297 RISING HEAD BOUWER RICE 3IOE04 816

5297 FALLING HEAD BOUWER RICE 125E04 329

5297 RISING HEAD BOUWER RICE 222F04 585

5297 FAFFING HEAD BOUWER RICE 131E04 345

5297 RISING HEAD BOUWER RICE 609E04 1604



FINAL

4 IF THERE WAS NO MTCA METHOD MTCA METHOD OR NATURAL

BACKGROUND CONCENTRATION VALUE AVAILABLE THE
SITESPECIFIC BACKGROUND

CONCENTRATION 95 PERCENT UCL MEAN CONCENTRATION TABLE 53 WAS

USED

GROUNDWATER PSGSPSG

THE MTCA METHOD TABLE VALUE GROUNDWATER CLEANUP LEVEL WAC
173340720 OR THE FEDERAL SAFE DRINKING WATER ACT PRIMARY MCL
OR SECONDARY MAXIMUM CONTAMINANT LEVEL SMCL 40 CODE OF

FEDERAL REGULATIONSREGULATION 1411116 1416063 AND 1433 WAS USED

WHICHEVER WAS MORE STRINGENT

2 IF THERE WAS NO MTCA METHOD TABLE VALUE OR MCLSMCL
AVAILABLE THE MTCA METHOD FORMULA VALUE WAC 173340720
WDOE 1994B WAS USED CANCER OR NONCANCER VALUE WHICHEVER WAS

MORE STRINGENT

3 IF THERE WAS NO MTCA METHOD MCLSMCL OR MTCA METHOD

VALUE AVAILABLE THE SITESPECIFIC BACKGROUND CONCENTRATION 95 PERCENT

UCL MEAN CONCENTRATION TABLE 54 WAS USED DATA ON REGIONAL

NATURAL BACKGROUND CONCENTRATIONSCONCENTRATION WERE NOT AVAILABLE FOR THE

CONSTITUENTSCONSTITUENT DETECTED

THE PSGSPSG USED FOR THISTHI PROJECT
AND THE NUMERIC ARARSARAR FROM WHICH THEY

WERE DERIVED ARE SUMMARIZED ON TABLESTABLE 53 AND 54

53 BACKGROUND SAMPLING RESULTSRESULT

THE RI INCLUDED THE COLLECTION OF SITESPECIFIC BACKGROUND SOIL AND

GROUNDWATER SAMPLES THISTHI SECTION SUMMARIZESSUMMARIZE THE RESULTSRESULT OF THE RI

BACKGROUND SAMPLING THE REPOSITORIESREPOSITORIE OF FULL LABORATORY ANALYTICAL DATA

PACKAGESPACKAGE ARE LISTED IN APPENDIX F COPIESCOPIE OF THE LABORATORY ANALYTICAL

DATA SHEETSSHEET FOR THE BACKGROUND SAMPLESSAMPLE ARE INCLUDED IN APPENDIX I

531 BACKGROUND SOIL INVESTIGATION RESULTSRESULT

THREE BACKGROUND SOIL BORINGSBORING SBI THROUGH SB3 WERE DRILLED AND

SAMPLED DURING THE RI IN AREASAREA OF THE STATION WITH NO KNOWN OR SUSPECTED

CONTAMINATION SUBSURFACE SOIL SAMPLESSAMPLE WERE COLLECTED FROM THESE BORINGSBORING

514
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FINAL
TABLE 53NUMERIC ARARSARAR AND PROJECT SCREENING GOALSGOAL FOR CONSTITUENTSCONSTITUENT DETECTED IN SOIL243RD CCSQ SEATTLE ANGSANG SEATTLE WASHINGTON

ANALYTE

WCA METHODTABLE VALUERELDENTLAI SOIL

MTCA METHLTABLE VALUENDUSTRIAT SOIL

FFCA METHODCANCERFORMULA VALUE

MFCA METHODNONCANCERFORMULA VALUE

REGIONAL NATURALBACKGROUNDCONCENTRATION

SITESPECIFICBACKGROUNDCONCENTRATLON PROJECTSCREENING GOALORGANIC COMPOUNDSCOMPOUND MGKGBIS2ETHYLHEXYLPHTHA 714 1600 ND 714TPHGASOLINE 100 100 ND 100TPHDIESEL 200 200 ND 200TPHHEAVY OIL 200 200 ND 200TRICHLOROETHENE 05 05 909 ND 05RADIONUCLIDESRADIONUCLIDE PCIGGROSSGROS ALPHA 996 996GROSSGROS BETA 161 161RADIUM226 O 077RADIUM228 093 093METALSMETAL MGKGARSENIC 20 200 143 60 73 559 20CADMIUM 10 0164 80 077 NDCHROMIUM 100 500 4815 142 100COPPER 2960 3636 158 2960LEAD 250 1000 1683 182 250NICKEL 1600 3819 105 1600SELENIUM 400 166 400

ZINC 24000 8506 301 24000

MGKG MILLIGRAMSMILLIGRAM PER

KILOGRAMPCIG PICOCURIESPICOCURIE PER GRAMMTCA MODEL TOXICSTOXIC CONTROL ACTSTANDARD NOT ESTABLISHEDVALUE NOT AVAILABLESITESPECIFIC BACKGROUND CONCENTRATION CORRESPONDSCORRESPOND TO

THE 95 UPPER CONFIDENCE LIMIT UCL MEAN CONCENTRATION IN RI BACKGROUND SAMPLES

ND COMPOUND NOT DETECTED IN RI BACKGROUND SAMPLESSOURCESSOURCE MTCA METHOD TABLE VALUESVALUE WAC 173140740 TABLE AND WAC 173340745 TABLE 3 MTCA METHOD CLEANUP LEVEIC FOR SOILMTCA METHOD FORMULA VALUESVALUE MTCA CLEANUP LEVELSLEVEL AND RISK CALCULATIONSCALCULATION CLARC II UPDATE 1995REGIONAL NATURAL BACKGROUND CONCENTRATIONSCONCENTRATION NATURAL BACKGROUND SOIL METALSMETAL CONCENTRATIONSCONCENTRATION IN WASHINGTON STATE OCTOBER 1994WASHINGTON STATE DEPARTMENT OF ECOLOGY PUBLICATION 94115 TABLE 17 PUGET SOUND 90TH PERCENTILE VALUES

J1
UI

CD



FINAL
TABLE 54NUMERIC ARARSARAR AND PROJECT SCREENING GOALSGOAL FOR CONSTITUENTSCONSTITUENT DETECTED IN GROUNDWATER143RD CCSQ SEATTLE ANGSANG SEATTLE WASHINGTON

AA1YTE

TFLAMETHODTABTE VALUE

FEDERALPRIMARY MCI

FEDERALSECONDARY MCL

MTCA METHODCANCER FORMULAVALUE

MICA METHODNONCANCERFORMULA VALUE

SITESPECIFICBACKGROUNDCONEETRATLON PROJECT SCREENINGCOALORGANIC COINPOUNDA PGIACETONE 800 ND 800BENZENE 51 ND11DICHIOROETHANE 830 0513 80012DICHIOROETHANE 0481 ND

CLS1 2DICHIOROETHENE 70 80

ND 70ETBYIBENRENE 30 700 800 ND 30TETRACHLOROETHENE 0858 80 733RHE 40 1000 1600 104 4011LTRICHLOROETHANE 200 200 7200 263 200TRICHLOROETHENE 398 ND135TRIMETHYLBENZENE 0507 0507XYLENESXYLENE 20 10000 16000 ND 20RADIONUCLIDEA GROSSAIPHA L5PCIL L5PCII 189PCII L5PCILGROSSGROS BETA MREMYR MREMYR 113 PCII 113 PCIIRADLUIN226 PCII 0236 PCII 3PCIIRADIUM226AND228 SPCIL 5PCIL 0494PCII 5PCILRADIUM228 PCII 0258 PCII PCIIMETALSMETAL PGIARSENIC 50 005 48 NDCOPPER 1000 592 806 1000NICKEL 100 320 966 100

ZINC 5000 4800 51 5000

TAGI MICROGRAMSMICROGRAM PER LITER

PCII PICOCURIESPICOCURIE PER

LITERMREM YR

MILLIREM PER YEARSTANDARD NOT ESTABLISHEDMTCA MODEL TORIESTORIE CONTROL ACTMCL MAXIMUM CONTAMINANT LEVEL ENFORCEABLE LEVEL FOR DRINKING WATER

ND COMPOUND NOT DETECTED IN RI BACKGROUND SAMPLES

THE SITESPECIFIC BACKGROUND CONCENTRATION FOR GROSSGROS BETA RADIATION WAS CHOSEN AS

THE PROJECT SCREENING GOAL RATHER THAN THE MTCA METHOD

TABLE VALUE BECAUSE LABORATORY RESULTSRESULT WERE REPORTED AS

CONCENTRATIONSCONCENTRATION NOT DOSAGES THE MTCA METHOD TABLE VALUE IS GIVEN AS

DOSAGE

AND IS THUSTHU NOT AS

EASILY COMPARED WITH SAMPLE RESULTSMTCA METHOD TABLESTABLE FOR GROUNDWATER REPORT COMBINED RADIUM226 AND RADIUM228 CLEANUP LEVEL OF PLCI THECLEANUP LEVEL FOR RADIUM226 ALONE IS PLCI THEREFORE THE CLEANUP LEVEL FOR RADIUMFLB ALONE IS APPROXIMATED AT

PICL511ESPECIFIC BACKGROUND CONCENTRATION CORRESPONDSCORRESPOND TO

THE 95 UPPER CONFIDENCE LIMIT UCL MEAN CONCENTRATION IN RI BACKGROUND SAMPLESSOURCESSOURCE MTCA METHOD TABLE VALUESVALUE WAC 173340720 MICA METHOD CLEANUP LEVELSLEVEL FOR GROUNDWATER

CI MTCA METHOD FORMULA VALUESVALUE MICA CLEANUP LEVELSLEVEL AND RISK CALCULATIONSCALCULATION CLARC II UPDATE 1995PRIMARY AND SECONDARY MCLSMCL 40 CODE OF FEDERAL REGULATIONSREGULATION 14111 161416063 AND 1433

0
CD

CO



FINAL

SUMMARIZED ON TABLE 55 MAXIMUM CONCENTRATIONSCONCENTRATION OF CONSTITUENTSCONSTITUENT

DETECTED IN SUBSURFACE SOIL SAMPLESSAMPLE ARE DISPLAYED ON FIGURESFIGURE 512 AND

513

NO SVOCSSVOC OR TPH WERE DETECTED IN THE BACKGROUND SOIL SAMPLES
RADIONUCLIDESRADIONUCLIDE WERE DETECTED IN ALL OF THE BACKGROUND SOIL SAMPLES TWO

DETECTIONSDETECTION OF GROSSGROS ALPHA AND ONE DETECTION EACH OF GROSSGROS BETA RADIUM

226 AND RADIUM228 EXCEED THE 95 PERCENT UCL MEAN BACKGROUND
CONCENTRATIONSCONCENTRATION OF THESE CONSTITUENTS TRACE METALSMETAL DETECTED IN THE

BACKGROUND SOIL SAMPLESSAMPLE INCLUDE ARSENIC CHROMIUM COPPER LEAD NICKEL

SELENIUM AND ZINC NONE OF THESE METALSMETAL WERE DETECTED AT CONCENTRATIONSCONCENTRATION

ABOVE PSGS

532 BACKGROUND GROUNDWATER INVESTIGATION RESULTSRESULT

NINE GROUNDWATER SAMPLESSAMPLE WERE COLLECTED FROM BACKGROUND MONITORING
WELLSWELL BSOO4PZ AND MWI DURING THE RI THESE SAMPLESSAMPLE WERE ANALYZED

FOR VOCSVOC SVOCSSVOC TPH RADIONUCLIDESRADIONUCLIDE AND PRIORITY POLLUTANT TRACE METALS

CONSTITUENTSCONSTITUENT DETECTED IN THE BACKGROUND GROUNDWATER SAMPLESSAMPLE ARE

SUMMARIZED ON TABLE 56 MAXIMUM CONCENTRATIONSCONCENTRATION OF CONSTITUENTSCONSTITUENT

DETECTED IN GROUNDWATER SAMPLESSAMPLE ARE DISPLAYED ON FIGURESFIGURE 515 AND 516
NOTE THAT NEGATIVE CONCENTRATION VALUESVALUE REPORTED FOR SOME RADIONUCLIDESRADIONUCLIDE

ON TABLE 56 ARE NUMERICAL ARTIFACT OF THE LABORATORY DATA REDUCTION

METHODOLOGY FOR RADIONUCLIDES

NO SVOCSSVOC OR TPH WERE DETECTED IN THE BACKGROUND GROUNDWATER

SAMPLES VOCSVOC DETECTED IN THE BACKGROUND GROUNDWATER SAMPLESSAMPLE INCLUDE

11DICHLOROETHANE TETRACHIOROETHENE PCE 111TRICHIOROETHANE AND

TOLUENE THE CONCENTRATIONSCONCENTRATION OF PCE REPORTED IN TWO SAMPLESSAMPLE FROM

MONITORING WELL BSOO4PZ EXCEED THE MTCA METHOD CLEANUP LEVEL

NONE OF THE OTHER VOCSVOC WERE DETECTED AT CONCENTRATIONSCONCENTRATION EXCEEDING PSGS

RADIONUCLIDESRADIONUCLIDE WERE DETECTED IN THE MAJORITY OF THE BACKGROUND

GROUNDWATER SAMPLES TWO DETECTIONSDETECTION OF GROSSGROS BETA EXCEED THE 95 PERCENT

UCL MEAN BACKGROUND CONCENTRATION OF THISTHI CONSTITUENT TRACE METALSMETAL

DETECTED IN THE BACKGROUND GROUNDWATER SAMPLESSAMPLE INCLUDE COPPER NICKEL

AND ZINC NONE OF THESE METALSMETAL WERE DETECTED AT CONCENTRATIONSCONCENTRATION ABOVE

PSGS
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FINAL
TABLE 55CONSTITUENTSCONSTITUENT DETECTED IN BACKGROUND SOIL SAMPLESSAMPLE143RD CCSQ SEATTLE ANGSANG SEATTLE WASHINGTON

CD
COCD

SBI 301596

50 63 49 127 40 071 022 070 038 14 20 33 12 22 45

70 75 49 145 42 088 024 077 043 26 13 17 14 15 26

90 92 51 161 45 031 016 082 018 25 15 10 11 14 21

SBI 101596

30 124 59 157 42 076 024 087 042 87 17 15 20 14 28 30

70 81 53 160 41 066 023 038 040 08 10 ND 14

90 68 50 153 41 071 023 076 048 27 ND ND 1995 UCL MEAN CONCENTRATION 996 361 077 09J 559 142 158 182 105 166 301PROJECT SCREENING COAL 996 161 077 093 20 100 2960 250 1600 400 24000

RI REMEDIAL INVESTIGATIONBIGKG MICROGRAMSMICROGRAM PER KILOGRAMMGKG MILLIGRAMSMILLIGRAM PER

KILOGRAMPCIG PICOCTUIESPICOCTUIE PER GRANTND NOT DETECTED ABOVE LABORATORY METHOD REPORTING LIMITFTBGSFTBG FEET BELOW GROUND AURFACE

4 MARGIN OF ERROR PCIG

NA NOT ANALYZEDIJCL UPPER CONFIDENCE LIMIT

NOTE
THE 95 UCL MEAN CONCENTRATION CALCULATION INCLUDED ALL RI BACKGROUND SAMPLES FOR SAMPLESSAMPLE THAT WERE ND FOR GIVEN CONSTITUENTVALUE EQUAL TO

ONEHALF OF THE ASSOCIATED METHOD REPORTING LIMIT WAS

USED IN THE 95 UCL MEAN CONCENTRATION CALCULATION PERWAC 173340708SHADED CELLSCELL INDICATE DETECTION ABOVE THE ASSOCIATED PROJECT SCREENING GOAL OR

ARAR

90 76 53 166 42 074 022 069 043 18 10 ND ND 16



FINAL
TABLE 56

CD
CO

CONSTITUENTSCONSTITUENT DETECTED IN BACKGROUND GROUNDWATER SAMPLESSAMPLE143RD CCSQ SEATTLE ANGSANG SEATTLE WASHINGTON
IUALFL

IDCA PC TCA TOLUEE ALDH I4I BETA 226 1 228 COPPER NICKEL ZINC

BS004P2

91796 03 38 37 ND 22 17

SJ 21 02 018 008 051 ND ND ND91796 DUP 03 38 38 ND 02 11 117 019 015 06 045 ND ND ND11497 ND P51 24 ND 21 15 99 18 002 012 025 04 ND ND 6141197 ND 17 33 ND 13 13 68 17 004 012 07 135 ND ND71097 ND ND 18 ND 09 12 86 18 005 013 022 041 ND ND

MWI

101896 ND ND ND ND 05 81 18 027 018 008 044 ND ND ND121796 ND ND ND ND 39 19 127 21 018 018 02 037 ND ND

1 1497 ND ND ND 11 009 084 104 19 035 024 031 044 N15 6141197 ND ND ND ND 11 103 19 022 015 002 037 ND 13 ND71197 ND ND ND ND 03 18 019 016 02 06 19 ND95 UCLMEANCONCENTRATJOI 0513 733 263 104 189 113 0236 0258 806 966 51PROJECT SCREENING GOA 800 200 40 15 113 1000 100 5000

RI REMEDIAL INVESTIGATION

ND NOT DETECTED ABOVE LABORATORY METHOD REPORTING LIMITND POSITIVE DETECTION WAS

REPORTED BY THE LABORATORY FOR THISTHI CONSTITUENT IN THE SAMPLE INDICATED THE SAMPLE RESULT WAS QUALIFIED AS

NOT DETECTED BASED ONDETECTION OF THE CONSTITUENT IN AN

ASSOCIATED QUALITY CONTROL BLANK UNITED STATESSTATE ENVIRONMENTAL PROTECTION AGENCY CONTRACT LABORATORYPROGRAM 10X AND 5X RULESPCII PICOCURIESPICOCURIE PER LITER

UGH MICROGRAMSMICROGRAM PER

LITER

MGI MILLIGRAMSMILLIGRAM PER

LITER

4 MARGIN OF ERROR PCII

DUP DUPLICATE SAMPLE

UCL UPPER CONFIDENCE LIMIT

CONSTITUENT ABBREVIATIONSABBREVIATION11DCA 11DICHLOROETHANE
PCE TETRACHLOROETHENE111TCA 111TRICHLOROETHANE

NOTE
THE 95 UCL MEAN CONCENTRATION CALCULATION INCLUDED ALL RI BACKGROUND SAMPLES FOR SAMPLESSAMPLE THAT WERE ND FOR GIVEN CONSTITUENTVALUE EQUAL TO

ONEHALF OF THE ASSOCIATED METHOD REPORTING LIMIT WAS USED IN THE CALCULATION PER WAC 173340708SHADED CELLSCELL INDICATE DETECTION ABOVE THE ASSOCIATED PROJECT SCREENING GOAL OR

ARAR
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54 IRP SITE BURIAL SITE AND SITEWIDE INVESTIGATION

THISTHI SECTION PRESENTSPRESENT THE FIELDSCREENING AND ANALYTICAL TESTING RESULTSRESULT FOR

THE SITECHARACTERIZATIO AND QAQC SAMPLESSAMPLE COLLECTED AT THE IRP SITE AND

THROUGHOUT THE SEATTLE ANGSANG DURING THE RI THE REPOSITORIESREPOSITORIE OF FULL

LABORATORY ANALYTICAL DATA PACKAGESPACKAGE ARE LISTED IN APPENDIX F COPIESCOPIE OF

THE LABORATORY ANALYTICAL
DATA SUMMARY SHEETSSHEET FOR THE SITECHARACTERIZATIO

AND QAQC SAMPLESSAMPLE ARE INCLUDED IN APPENDIX I

541 GEOPROBEHYDROPUNCH RESULTSRESULT

GEOPROBEHYDROPUNCH INVESTIGATION WAS CONDUCTED PRIOR TO THE

INSTALLATION OF SOIL BORINGSBORING AND MONITORING WELLSWELL TO PROVIDE CHEMICAL DATA

FOR GROUNDWATER DOWNGRADIENT OF THE IRP SITE AND TO PROVIDE SITEWIDE

GROUNDWATER QUALITY DATA GROUNDWATER SAMPLESSAMPLE WERE ANALYZED IN

MOBILE FIELD LABORATORY FOR VOCSVOC AND TPH RESULTSRESULT OF THE

GEOPROBEHYDROPUNCH INVESTIGATION WERE EVALUATED TO SELECT FINAL

LOCATIONSLOCATION FOR SOIL BORINGSBORING AND GROUNDWATER MONITORING WELLS

CONSTITUENTSCONSTITUENT DETECTED IN GROUNDWATER SAMPLESSAMPLE COLLECTED DURING THE

GEOPROBEHYDROPUNCH INVESTIGATION ARE SUMMARIZED ON TABLE 57 AND

DISPLAYED ON FIGURE 510 SUMMARY OF THE GEOPROBEHYDROPUNCH

GROUNDWATER ANALYTICAL RESULTSRESULT IS PROVIDED BELOW

5411 VOLATILE ORGANIC COMPOUNDSCOMPOUND

VOCSVOC DETECTED IN THE GEOPROBEHYDROPUNCH GROUNDWATER SAMPLESSAMPLE
INCLUDE BENZENE TOLUENE ETHYLBENZENE XYLENESXYLENE CIS12DICHLOROETHEN

12DICHIOROETHANE 111TRICHLOROETHANE AND TRICHIOROETHENE TCE THE

CONCENTRATIONSCONCENTRATION OF BENZENE 76 MICROGRAMSMICROGRAM PER
LITER AND TCE 17

TGL DETECTED AT LOCATIONSLOCATION GP3 AND GP4 RESPECTIVELY EXCEED THE MTCA
METHOD CLEANUP LEVELSLEVEL FOR THESE CONSTITUENTS

5412 TOTAL PETROLEUM HYDROCARBONSHYDROCARBON

NO TPH WAS DETECTED IN THE GEOPROBEHYDROPUNCH GROUNDWATER

SAMPLES
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FINAL
TABLE 57CONSTITUENTSCONSTITUENT DETECTED IN SITECHARACTERIZATIO GROUNDWATER SAMPLESSAMPLE COLLECTED FROMGEOPROBEHYDROPUNCH LOCATIONSLOCATION43RD CCSQ SEATTLE ANGSANG SEATTLE WASHINGTON

LOCATION DATE BENZENE TOLUENE ETHYLBENZENE TOTALXY1ENESXY1ENE

CIS12DICHIOROETHENE 12DICHLOROETHANE 111TRICHIOROETHANE TRICHIOROETHENEGP2 10896 ND ND ND ND ND ND 37GP3 101896 76 ND ND ND ND 24 ND NDGP4 10896 ND ND ND ND ND ND 17

GP5 10896 27 16 99 ND 39 ND ND 41GP15 10996 ND ND ND ND ND ND NDGP22 10996 ND ND ND ND ND NDPROJECT SCREENING GOAL 40 30 20 70 200

ALL CONCENTRATIONSCONCENTRATION IN MICROGRAMSMICROGRAM PER

LITER PGIND NOT DETECTED ABOVE LABORATORY METHOD REPORTING LIMITSHADED CELLSCELL INDICATE DETECTION ABOVE THE ASSOCIATED PROJECT SCREENING GOALNOTE ONLY THE RESULTSRESULT FOR SAMPLESSAMPLE WITH TARGET ANALYTE DETECTIONSDETECTION ARE

SHOWN SAMPLESSAMPLE THAT WERE ND FOR ALL TARGET ANALYTESANALYTE ARE NOT SHOWN

CD
COC



100

SCALE IN FEET

GP15

2DCET51

LEGEND
PUUZID UGH

ICJ2DCE 21
LICE 371

BZBENZENE

EBETHYLBENZENE

TOLTOLUENE

XYLTOTAL XYLENESXYLENE

TCETRICHLOROETIFFNE

12DCA1 2 DICHLOROETHANE

11 TCA1 11TRICHLOROETHANE
CI 2DCECISJ2DICLLOROETI
NDNOT DETECTED
BOLD VALUESVALUE INDICATE DETECTION
ABOVE THE ASSOCIATED PROJECT
SCREENING GOAL

OGP8 GEOPROBEHYDROPUNCH
LOCATION

KCSIIP4 40684

BNA

GP22
IRP SITE
BURIAL SITE

GP21ND

ND

Q12

GP1O
ND

GP9ND

GP20
ND

GPL1ND

2DCE IW
GP8

GP4

0GP3

FTDCA I4I OP

CL2DCEIL
TCE I71

TGPL2
OGI1ND

W

GGASOLINE UST
DDIESEL UST
OWS OILLATER
SEPARATOR

ER SITE

STATION BOUNDARY

BUILDING

CONSTITUENTSCONSTITUENT
DETECTED IN GEOPROBEHYDROPUNCHFIGURE 510 GROUNDWATER SAMPLESSAMPLE

143RD CCSQ SEATTLE ANGSANG
6O351DWG SEATTLE WASHINGTON ERNI



FINAL

542 FIELDSCREENING RESULTSRESULT

FIELDSCREENING FOR ORGANIC VAPORSVAPOR WAS CONDUCTED ON SOIL SAMPLESSAMPLE
COLLECTED DURING THE RI USING PID THE RESULTSRESULT OF ORGANIC VAPOR

SCREENING CONDUCTED ON SURFACE SOIL SAMPLESSAMPLE ARE DOCUMENTED IN THE RI

FIELD NOTES THE RESULTSRESULT OF ORGANIC VAPOR SCREENING CONDUCTED ON

SUBSURFACE SOIL SAMPLESSAMPLE ARE DOCUMENTED ON THE BOREHOLE LOGSLOG CONTAINED IN

APPENDIX B THE ORGANIC VAPOR CONCENTRATIONSCONCENTRATION MEASURED FOR SURFACE AND

SUBSURFACE SOIL SAMPLESSAMPLE DID NOT EXCEED AMBIENT BACKGROUND LEVELSLEVEL AT THE

SEATTLE ANGS

FIELDSCREENING OF SOIL SAMPLESSAMPLE FOR TPH WAS ALSO CONDUCTED USING FIELD

IMMUNOASSAY TEST KIT THE RESULTSRESULT OF THE TPH FIELDSCREENING ARE

DOCUMENTED ON THE TEST KIT DATA SHEETSSHEET INCLUDED IN APPENDIX AND ON

SOIL BORING AND MONITORING WELL LOGSLOG IN APPENDIX B THE TPH FIELD

SCREENING RESULTSRESULT DID NOT CORRELATE WELL WITH THE LABORATORY TPH RESULTSRESULT FOR

SOIL SAMPLES TPH WAS DETECTED BY THE LABORATORY IN FIVE SURFACE SOIL

SAMPLESSAMPLE AT CONCENTRATIONSCONCENTRATION RANGING FROM 23 MGKG TO 110 MGKG FIELD

SCREENING DID NOT DETECT ANY TPH IN THESE SAMPLESSAMPLE ABOVE THE METHOD

DETECTION LIMIT OF 15 MGKG

543 SURFACE SOIL INVESTIGATION RESULTSRESULT

HANDDRIVE SAMPLER WAS USED TO COLLECT SURFACE SOIL SAMPLESSAMPLE FROM

LOCATIONSLOCATION SS1 THROUGH SS1O SURFACE SOIL SAMPLESSAMPLE WERE ANALYZED FOR TPH

AND RADIONUCLIDES AS OUTLINED IN THE RIFSRIF WORK PLAN SAMPLESSAMPLE TO BE

ANALYZED FOR VOCSVOC AND SVOCSSVOC WERE SELECTED BASED ON FIELDSCREENING

RESULTSRESULT IE ORGANIC VAPOR AND TPH SCREENING ORGANIC VAPORSVAPOR WERE NOT

DETECTED IN ANY SURFACE SOIL SAMPLESSAMPLE AND FIELDSCREENING DETECTED TPH IN

ONLY TWO OF THE TEN SAMPLES CONSEQUENTLY SURFACE SOIL SAMPLESSAMPLE WERE NOT

ANALYZED FOR VOCSVOC OR SVOCS CONSTITUENTSCONSTITUENT DETECTED IN THE SITE

CHARACTERIZATION SURFACE SOIL SAMPLESSAMPLE ARE SUMMARIZED ON TABLE 58 AND

DISPLAYED ON FIGURE 511

5431 TOTAL PETROLEUM HYDROCARBONSHYDROCARBON

TPH WAS DETECTED IN FIVE SITECHARACTERIZATIO SURFACE SOIL SAMPLES NONE

OF THE DETECTED CONCENTRATIONSCONCENTRATION EXCEED PSGS

523
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FINAL
TABLE 58CONSTITUENTSCONSTITUENT DETECTED IN SITECHARACTERIZATIO SURFACE SOIL SAMPLESSAMPLE143RD CCSQ SEATTLE ANGSANG SEATTLE WASHINGTON

LOCATION DATE EPTH

TOHYDROC
TAL PETROLARBONSARBON EUM THGK RADIONU CLIDESCLIDE PC1I

5501 10171

FTBGSFTBG
05

GASOLINE
ND

DIESEL
NE

HELVY OIL

ND

GROSSGROS ALPHA
74

1
48

GROSSGROS BETA
166 43

RACLJUM226
048 020

RADIUM228
082 048SS02 101796 05 ND ND ND 61 46 132 40 057 023 057 042SS03 101796 05 23 63 ND 53 147 42 044 020 023 039SS04 101796 05 ND ND ND 1O3 55 13 41 054 019 059 041SS05 101796 05 ND ND ND 73 50 146 42 053 022 064 0415506 101796 05 ND ND ND 42 39 023 017 048 0A85506 DUP 101796 05 ND ND ND 34 42 85 38 029 017 07 043SS07 101796 05 ND 70 ND 47 131 41 044 020 054 0A4SS08 101796 05 ND ND 102 75 49 89 37 039 019 083 045SS09 101796 05 ND 66 110 119 59 129 39 065 017 071 0785510 101796 05 35 ND ND 65 46 143 40 065 023

077

042 057PROJECT SCREENING GOAL 100 200 200 996 161 093

FTBGSFTBG FEET BELOW GROUND SURFACE

DUP DUPLICATE SAMPLEMGKG MILLIGRAMSMILLIGRAM PER KILOGRAMPCIG PICOCURIESPICOCURIE PER GRAMII MARGIN OF ERROR PCIGND NOT DETECTED ABOVE LABORATORY METHOD REPORTING LIMITSHADED CELLSCELL INDICATE DETECTION ABOVE THE ASSOCIATED PROJECT SCREENING GOAL

CD
CO



JOHA BETA R226 R228
74 LOS 048 082 L

SS1
AIOHA BETA R226 R2

61 132 057 057

BURIAL SITE

WHD ALOHA BETA R22628

LEGEND
ALL SURFACE SOIL SAMPLESSAMPLE COLLECTED
AT 05 FR DEPTH

ALPHAGROSSALPHAGROS ALPHA PCIG
BETAGROSSBETAGROS BETA PCIG
R226RADIUM 226 PCIG
R228RADITJM 228 PCIG
TPHGTOTAL PETROLEUM

HYDROCARBONSHYDROCARBON AS GASOLINE MGKG
TPHDTOTAL PETROLEUM

HYDROCARBONSHYDROCARBON AS DIESEL MGKG
TPHHOTOTAL PETROLEUM
HYDROCARBONSHYDROCARBON AS HEAVY OIL MGKG
BOLD VALUESVALUE INDICATE DETECTION

ABOVE THE ASSOCIATED PROJECT

SCREENING GOAL

SS1 SURFACE SOIL SAMPLE

GGASOLINE UST
DDIESEL UST
OWS OILWATER
SEPARATOR

IRP SITE

BUILDING

FINAL

100

SCALE IN FEET

23 63 105 147 044 023

SS3

SS4
ALPHA BETA R226 R228
103 13 054 059

AIAHA BETA R226 R228
023 048

SS7SS7 SS6
TPHD ALPHA BETA R226R226

70 131 044 054

SS4SS4
JPMJ10 AINHA BETA R226 R228

102 7S 89 039 083

TPHD TPHHC ALPHA BETA R226 R228 4
66 110 115 129 065 071

SS10

TPHG MPH BETO R226 R228
35 65 143 065 042

4

R STATION BOUNDARY

CONSTITUENTSCONSTITUENT
DETECTED IN SURFACE

FIGURE 5LI SOIL SAMPLESSAMPLE
143RD CCSQ SEATTLE ANGSANG

60325IL DWG
SEATTLE WASHINGTON ER11

KCSIIP4 40687



FINAL

5432 RADIONUCLIDESRADIONUCLIDE

RADIONUCLIDESRADIONUCLIDE WERE DETECTED IN ALL OF THE SITECHARACTERIZATIO SURFACE SOIL

SAMPLES THREE DETECTIONSDETECTION OF
GROSSGROS ALPHA AND ONE DETECTION OF GROSSGROS BETA

EXCEED THE 95 PERCENT UCL MEAN BACKGROUND CONCENTRATIONSCONCENTRATION OF THESE

CONSTITUENTS

544 SUBSURFACE SOIL INVESTIGATION RESULTSRESULT

SPLITSPOON DRIVE SAMPLER WAS USED TO COLLECT SUBSURFACE SOIL SAMPLESSAMPLE
FROM SOIL BORINGSBORING SB4 THROUGH SBLI WITHIN THE IRP SITE BOUNDARY IN

ADDITION SUBSURFACE SOIL SAMPLESSAMPLE WERE COLLECTED FROM THE SOIL BORING FOR

MONITORING WELL MW3 IN THE SOUTHERN PORTION OF THE STATION

CONSTITUENTSCONSTITUENT DETECTED IN THE SITECHARACTERIZATIO SUBSURFACE SOIL SAMPLESSAMPLE

ARE SUMMARIZED ON TABLE 59 MAXIMUM CONCENTRATIONSCONCENTRATION OF CONSTITUENTSCONSTITUENT

DETECTED IN SUBSURFACE SOIL SAMPLESSAMPLE ARE DISPLAYED ON FIGURESFIGURE 512 AND

513

5441 VOLATILE ORGANIC COMPOUNDSCOMPOUND

AS OUTLINED IN THE RIFSRIF WORK PLAN VOC ANALYSESANALYSE WERE NOT CONDUCTED

ON SUBSURFACE SOIL SAMPLESSAMPLE UNLESSUNLES FIELDSCREENING WITH PID INDICATED THE

PRESENCE OF VOCS THE PID DID NOT DETECT ORGANIC VAPORSVAPOR ABOVE AMBIENT

BACKGROUND CONCENTRATIONSCONCENTRATION IN ANY OF THE SUBSURFACE SOIL SAMPLES

CONSEQUENTLY SUBSURFACE SOIL SAMPLESSAMPLE COLLECTED FROM THE RI SOIL BORINGSBORING

WERE NOT ANALYZED FOR VOCS HOWEVER TWO SOIL SAMPLESSAMPLE COLLECTED FROM

THE BOREHOLE FOR MONITORING WELL MW3 WERE ANALYZED FOR VOCSVOC BASED ON

DETECTION OF TCE IN THE GEOPROBEHYDROPUNCH GROUNDWATER SAMPLE

COLLECTED AT THISTHI LOCATION

TCE WAS THE ONLY CONSTITUENT DETECTED IN THE TWO SUBSURFACE SOIL SAMPLESSAMPLE

ANALYZED FOR VOCS TCE WAS DETECTED AT CONCENTRATION BELOW THE

ASSOCIATED PSG IN THE SOIL SAMPLE COLLECTED FROM FEET BGS AT MONITORING

WELL MW3 BASED ON WATER LEVEL DATA FOR MONITORING WELL MW3 TABLE

51 THISTHI SOIL SAMPLE WAS MOST LIKELY COLLECTED AT OR BELOW THE WATER TABLE

ARID THE TCE DETECTED IN THE SAMPLE IS MOST LIKELY THE RESULT OF

GROUNDWATER IMPACTED BY VOCSVOC IN THISTHI AREA
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FINAL
TABLE 59CONSTITUENTSCONSTITUENT DETECTED IN SITECHARACTERIZATIO SUBSURFACE SOIL SAMPLESSAMPLE143RD CCSQ SEATTLE ANGSANG SEATTLE WASHINGTON

VOCSVOC VOLATILE ORGANIC COMPOUNDSCOMPOUNDSVOC SEMIVOLALILE ORGANIC COMPOUNDSCOMPOUNDTCE THCHLOROETHENE62EHP DIS2ETHYLHEXYLPLITHMGKG MILLIGRAMSMILLIGRAM PER

KILOGRAMPCIG PICOCURIESPICOCURIE PER GRAMPGKG MICROGRAMSMICROGRAM PER

KILOGRAMSHADED CELLSCELL INDICATE DETECTION ABOVE THE ASSOCIATED PROJECT REENING GOAL

FTBGSFTBG FEET BELOW GROUND SURFACE

ND NOT DETECTED ABOVE LABORATOSY METHOD REPORTING LIMIT

NA NOT ANALYZED

1 MARGIN OF ERROR PCIGDUP DUPLICATE SAMPLE

D4TLDAT101596

2L
NA

OTO GSSSGSS RADIUM RADIUMRHP TA 228 4

ND 61 147 40 07 024 061 039

ASARNIC CADMIUM CHROMIUM COPPER LEAD NICKEL SELENIUM ZINC

11 08 16 35 110 16 15 100101596 NA ND 67 47 42 062 022 013 058 48 NI 17 23 19 IT 14 39101596 NA ND 64

NI 3T4 60

ND

125K 58

ND I31 60

ND 67 54

156 42 092 023 035 057 82 ND 14 26 45 12 14 47101596 NA 469 42 033 017 062 052 54 ND 19 25 18 24 15 40101596 NA 134 41 061 022 1Z1 073 31 NT 16 16 10 08 10101596 NA 155 42 048 020 076 057 NA NA NA MA NA NA NA NA101596 NA 44 045 019 044 062 NI ND ND 14101596 NA NA NA NA NA NA NA NA NA NA 27 ND 15 11 ND 19101596 NA ND 64

JJ 43 J137 032 05 064 13 ND 12 10 19 ND 16101596 NA NA NA NA NA NA NA NA NA NA ND ND 13 ND 15101696 NA NI 44 117 39 055 020 057 047 11 NI 14 31 64 13 MD 89101696 NA ND 87 59 142 42 066 021 068 044 45 ND 16 26 17 12 ND 38101696 NA ND 82 52 14 42 024 053 042 12 ND 13 21 76 10 ND 42101696 NA ND

II 55 157 42 063 023 06 0I7 20 ND 16 28 250 14 ND 210101696 NA 39 84 51 229 47 064 021 093 047 53 ND 16 18 13 16 ND 49101696 NA ND 64 49 142 41 076 026 045 43 ND 10 11 11 ND 19101696 NA ND 58 45 134 39 ROSRO 026 29 052 46 ND 11 15 18 ND 22101696 NA ND 49 45 147 41 058 021 054 048 MD 11 18 15 ND 28101696 NA ND 87 58 157 43 047 021 129 051 69 ND 18 22 20 20 ND 43101796 ND NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA101796 017 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NAROJECLSCREEMNGCOAL 05 714 996 16S16 077 093 20 100 2960 250 1600 400 24000

CD
COCO



ALPHA 87

BETA 142

R226 066

R228 066

SAOL 2 DEPTH

ALPHA 11

BETA 166

R226 074

R228 134

SB2
AIPHA 92

BETA 161

R226 085

R228 082

FL1A
MAX

CENC

ALPHA 64
BETA 142

R226 083

R228 1

MAXROG CN DEATH

FINA

SBI

583

MAX
SH03 CONC

TIOX
CONC DENTH

F
DEPTH

ALHO 128

BETA 160

R226 LO76

SITE

BURIAL SITE

B11 B9 SB6A

DENTH

PP 15

BETA 166

226 07

R228 061

MAX
5805

ALPHA 162

BETA 168

R226 012

R228 062

MAX
SB06 QQ0 22I

ALPHA 125

BETA 18

R226 061

R225 121

MAX
SB07 CONC DEOTH

ALPHA 181

BETA 171

R226 137

R228 085

5809

I82HP 39

ALPHA

BETA 6
R226 066

R228 093

5811
ALPHA LII

MAX
CONC DEPTH

I

L228 087

BETA 157

R226 058

R228 JL

M13

LEGEND

MAX CONC MAXIMUM CONCENTRATION

DEPTHDEPTR OF MAXIMUM

CONCENTRATION IN FEET

BELOW GROUND SURFACE
TCETRICHLOROETHENE MGKG
B2EHPBIS2ETHYLHEXYL

PHTHAIATE MGKG
AIHAGROSSAIHAGROS ALPHA PCIG
BETAGROSSBETAGROS BETA PCIG
R226RADIUM 226 PCIG
R228RADIUM 228 PCIG
BOLD VALUESVALUE INDICATE DETECTION
ABOVE THE ASSOCIATED PROJECT

SCREENING GOAL

BACKGROUND BORING

SITE CHARACTERIZATION BORING

ITW3 MONFRORING WELL

GGASOLINE UST
DDIESEL UST
OWS OILWATER
SEPARATOR

IRP SITE

STAON BOUNDARY

BUILDING

100

SCALE IN FEET

MAXIMUM CONCENTRATIONSCONCENTRATION OF ORGANIC
OMPOUNDSOMPOUND AND RADIONUCLIDESRADIONUCLIDE DETECTED EE

FIGURE 512 IN SUBSURFACE SOIL SAMPLESSAMPLE
143RD CCSQ SEATTLE ANGSANG

FC2DWC
SEATTLE WASHINGTON

KCSIIP4 40690



MAX

58A CONC DEPTH

AS II

CR 16

FINA

S804
MAX
CO DEPTH

CU

PB 64

NI 13

ZN 89
MAX

S8O1 CONC DEPTH

AS 67

CR 14

CU 19

PB IS

NI ID

SE 06

ZN 27

AS 11

CD 08

CR 17

CU 35 3

PB 110

5802
MAX

CON L3SPTH

5810
MAE
CONC

AS

CR 15

CU 20

PB 33

NI 12

SE 22

AS 45

CR II

CU 15

PB

45

18

ZN

MAX
CANE

SBS
N8 IRP SITE

BURIAL SITE

A59 SB8A

9OSB739

ZN 22

SEIL

DEOTH

AS 87

CR 17

CU IS

PB 20

NI 14

SE 28

ZN 30 3

NI IS

SE 15

ZN 100

5805
AS 82

CR 19

CU 26

PB 45

NI 24

SE 15

ZN 47

5808

AS 31

CR LB

CU 16

PB TO

MI 39

S 08

ZN 14

5807
AS 13

CR 13

CII 10

PB 19

NI

ZN 18

5808
AS 12

CR 16

CU 21

PB 76

NI 16

ZN 49

AS 69

CR 18

CC 22

PB 20

NI 20

ZN

LEGEND

UX CONCMAXIMUM CONCENTRATION

DEPTHDEPTH OF MAUMUM
CONCENTRATION IN FEET
BELOW GROUND SURFACE

ALL CONCENTRATIONSCONCENTRATION IN MILUGRAMSMILUGRAM
PER KILOGRAM MGKG

ASARSENIC

CDCADMIUM
CRCBROMIUM

CUCOPPER
PBLEAD
NINICKEL

SESELENIUM
ZNZINC

SB2 BACKGROUND BORING

SB7A SITE CHARACTERIZATION BORING

GGASOLINE UST
DDIESEL UST
OWS OILWATER
SEPARATOI

IRP SITE

STACN BOARY

BUILDING

100

SCALE IN FEET

MAXIMUM CONCENTRATIONSCONCENTRATION OF

T1TT11 METALSMETAL DETECTED IN

RIURUI SUBSURFACE SOIL SAMPLESSAMPLE
CC SEATTLE ANGSANG

O2L 3WG
SEATTLE WASHINGTON
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FINAL

5442 SEMIVOLATILE ORGANIC COMPOUNDSCOMPOUND

BIS2ETHYLHEXYLPHTHA WAS THE ONLY SVOC DETECTED IN THE SITE

CHARACTERIZATION SUBSURFACE SOIL SAMPLES BIS2ETHYLHEXYLPHTHA WAS

DETECTED AT CONCENTRATION BELOW THE ASSOCIATED PSG IN SINGLE SOIL

SAMPLE COLLECTED FROM FEET BGS AT SOIL BORING 559

5443 TOTAL PETROLEUM HYDROCARBONSHYDROCARBON

NO TPH WAS DETECTED IN THE SITECHARACTERIZATIO SUBSURFACE SOIL SAMPLES

5444 RADIONUCLIDESRADIONUCLIDE

RADJONUCLIDESRADJONUCLIDE WERE DETECTED IN ALL OF THE SITECHARACTERIZATIO SUBSURFACE

SOIL SAMPLESSAMPLE ANALYZED FOR THESE CONSTITUENTS FIVE DETECTIONSDETECTION EACH OF GROSSGROS

ALPHA AND GROSSGROS BETA AND FOUR DETECTIONSDETECTION EACH OF RADIUM226 AND RADIUM

228 EXCEED THE 95 PERCENT UCL MEAN BACKGROUND CONCENTRATIONSCONCENTRATION OF THESE

CONSTITUENTS

5445 METALSMETAL

TRACE METALSMETAL DETECTED IN THE SITECHARACTERIZATIO SUBSURFACE SOIL SAMPLESSAMPLE
INCLUDE ARSENIC CADMIUM CHROMIUM COPPER LEAD NICKEL SELENIUM AND

ZINC NONE OF THESE METALSMETAL WERE DETECTED AT CONCENTRATIONSCONCENTRATION EXCEEDING

PSGS

545 STORM SEWER CATCH BASIN INVESTIGATION RESULTSRESULT

SAMPLESSAMPLE COLLECTED FROM TWO STORM SEWER CATCH BASINSBASIN FIGURE 42 WERE

ANALYZED FOR VOCSVOC SVOCSSVOC TPH TRACE METALSMETAL AND RADIONUCLIDES THE

CATCH BASIN SAMPLESSAMPLE CONSISTED OF MIXTURE OF SEDIMENT AND WATER AND

WERE ANALYZED AS LIQUID
MATRIX DUE TO THE CONSISTENCY OF THE SAMPLES

CONSTITUENTSCONSTITUENT DETECTED IN THE STORM SEWER CATCH BASIN SAMPLESSAMPLE ARE

SUMMARIZED ON TABLE 510 AND DISPLAYED ON FIGURE 514

THE SEATTLE ANGSANG DOESDOE NOT HAVE OR REQUIRE STORMWATER PERMIT AND

THERE ARE NO SPECIFIC REGULATORY CRITERIA GOVERNING THE QUALITY OF WATER OR

SEDIMENT PRESENT IN THE STATIONSSTATION STORM SEWER SYSTEM CONSEQUENTLY NO

PSGSPSG WERE DEVELOPED FOR CONSTITUENTSCONSTITUENT DETECTED IN THE CATCH BASIN SAMPLES

HOWEVER BASED ON THE SAMPLE RESULTSRESULT SUMMARIZED BELOW AND ON TABLE

510 THE STORM SEWER SYSTEM DOESDOE NOT APPEAR TO BE SIGNIFICANT PATHWAY

FOR OFFSITE MIGRATION OF CONTAMINANTS ADDITIONALLY NO POTENTIAL SOURCESSOURCE

530
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FINAL
TABLE 510CONSTITUENTSCONSTITUENT DETECTED IN STORM SEWER CATCH BASIN SAMPLESSAMPLE143RD CCSQ SEATTLE ANGSANG SEATTLE WASHINGTON

I5 LAUIONUCUUESLAUIONUCUUE WWLOCATION DATE ACATON PIPF

CR065TLUENE ALPHA

GROSSGROS RADIUMBETA 226

RADIUM
228 4 ANTIMONY ARSENIC CADMIUM CHROMIUM COPPER NICKEL ZINCSWI 71197 18 25 19 18 46 174 29 012 116 101 048 310 14 44 87 410 62 1100SW2 71197 NI NI NI 291 76 239 46 006 014 052 060 350 ND 21 29 160

VOCSVOC VOLATILE ORGANIC COMPOUNDSCOMPOUNDPIPT PISOPROPYLTOLUENE
PGI MICROGRAMSMICROGRAM PER

LITER

PCII PICOCURIESPICOCURIE PER

LITER

ND NOT DETECTED ABOVE LABORATORY METHOD REPORTING LIMITSLIMIT

1 MARGIN OF ERROR PCII

TMISPGI



ACE PIPT 101 HJPH BETA R226 R228

18 25 19 18 174 012 101

SB AS CD CR CU NI ZN

310 14 44 87 410 62 1100 SW1
IRP SITE

BURIAL SITE

ALPHA BETA 226 R228

291 239 006 052

SB CD CR CU NI ZN

350 21 29 160 20 340

LEGEND
ACEACETONE JIGI
P1PTPISOPROPYLTOLUEN JIGI
TOLTOLUENE JIGI
ALPHAGROSSALPHAGROS ALPHA PCII
BETAGROSSBETAGROS BETA PCII
R226RADIUM 226 PCII
R228RADITJM 228 PCII

ASARSENIE UGH NINICKEI JIGI
CDCADMIUM JIGI SBANTIMONY JIGI
CRCHROMIUM JIGI ZNZTNC UGI
CUCOPPER JIGI

CATCH HASIN SAMPLE

KCSIIP4 40694

FINAL

100

SCALE IN FEET

GGASOUNE UST
DDIESEL UST
OWS OILWATER
SEPARATOR

IRP5E

STAFLON B0UIARY

BUILDING

CONSTITUENTSCONSTITUENT DETECTED IN

STORM SEWER
FIGURE 514 CATCH BASIN SAMPLESSAMPLE

143RD CCSQ SEATTLE ANGSANG
SEATTLE WASHINGTON FRM

O2T4 DWCI



FINAL

OF THE CONSTITUENTSCONSTITUENT DETECTED IN THE CATCH BASIN SAMPLESSAMPLE HAVE BEEN

IDENTIFIED AT THE STATION

5451 VOLATILE ORGANIC COMPOUNDSCOMPOUND

THE VOCSVOC ACETONE PISOPROPYLTOLUENE AND TOLUENE WERE DETECTED IN

CATCH BASIN SAMPLE SWI AT CONCENTRATIONSCONCENTRATION RANGING FROM 25 TO 19 GL
NO VOCSVOC WERE DETECTED IN CATCH BASIN SAMPLE SW2

5452 SEMIVOLA TILE ORGANIC COMPOUNDSCOMPOUND

NO SVOCSSVOC WERE DETECTED IN THE STORM SEWER CATCH BASIN SAMPLES

5453 TOTAL PETROLEUM HYDROCARBONSHYDROCARBON

NO TPH WAS DETECTED IN THE STORM SEWER CATCH BASIN SAMPLES

5454 RADIONUCLIDESRADIONUCLIDE

RADIONUCLIDESRADIONUCLIDE WERE DETECTED IN THE STORM SEWER CATCH BASIN SAMPLESSAMPLE AT

CONCENTRATIONSCONCENTRATION RANGING FROM 006 TO 291 PICOCURIESPICOCURIE PER LITER PCII

5455 METALSMETAL

TRACE METALSMETAL DETECTED IN THE STORM SEWER CATCH BASIN SAMPLESSAMPLE INCLUDE

ANTIMONY ARSENIC CADMIUM CHROMIUM COPPER NICKEL AND ZINC

546 GROUNDWATER INVESTIGATION RESULTSRESULT

QUARTERLY GROUNDWATER SAMPLESSAMPLE WERE COLLECTED AT THE SEATTLE ANGSANG FROM

SEPTEMBER 1996 THOUGH JULY 1997 THISTHI INCLUDED ROUND OF PASI

MONITORINGWELL SAMPLING PRIOR TO COMMENCING THE RI FIELD INVESTIGATION

MONITORING WELLSWELL INSTALLED DURING THE RI WERE SAMPLED IMMEDIATELY

FOLLOWING WELL DEVELOPMENT AND APPROXIMATELY 60 DAYSDAY AFTER INSTALLATION

AFTER THE INITIAL AND 60DAY SAMPLING EVENTSEVENT THE PASI AND RI MONITORING

WELLSWELL WERE SAMPLED ON QUARTERLY BASIS TABLESTABLE 511 THROUGH 513

SUMMARIZE THE CONSTITUENTSCONSTITUENT DETECTED IN SITECHARACTERIZATIO GROUNDWATER

SAMPLESSAMPLE COLLECTED FROM MONITORING WELLS MAXIMUM CONCENTRATIONSCONCENTRATION OF

CONSTITUENTSCONSTITUENT DETECTED IN MONITORINGWELL GROUNDWATER SAMPLESSAMPLE ARE

DISPLAYED ON FIGURESFIGURE 515 AND 516

533
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FINAL
TABLE 511ORGANIC CONSTITUENTSCONSTITUENT DETECTED IN SITECHARACTERIZATIO GROUNDWATER SAMPLESSAMPLE COLLECTED FROMMONITORING WELLSWELL143RD CCSQ SEATTLE ANGSANG SEATTLE WASHINGTON

ALL CONCENTRATIONSCONCENTRATION IN MICROGRAMSMICROGRAM PER

LITER JIGI

ND NOT DETECTED ABOVE LABORATORY METHOD REPORTING LIMIT

ND POSITIVE DETECTION WAS

REPORTED BY THE LABORATORY FOR THISTHI COMPOUND IN THE SAMPLE INDICATED THE SAMPLE RESULT

WAS

QUALIFIED AS

NOT DETECTED BASED ON

DETECTION OF THE COMPOUND IN ART

ASSOCIATED QUALITY CONTROL BLANK UNITED

STATESSTATE ENVIRONMENTAL PROTECTION AGENCY CONTRACT LABORATORY PROGRAM LOX AND 5X RULES

DUP DUPLICATE SAMPLE

NOTE ONLY THE RESULTSRESULT FOR SAMPLESSAMPLE WITH TARGET ANALYTE DETECTIONSDETECTION ARE

SHOWN SAMPLESSAMPLE THAT WERE ND FOR ALL TARGET ANALYTESANALYTE ARE

NOT SHOWN
LOCATION DATE ACETONE

CIS12DICHLOROETHCNE 135TRIMETHYLBCNZENE TETRACHIOROETHENE TRICHLOROETHENCBSOO5PZ 91796 ND ND 02 ND NDBSOO5PZ 71197 ND ND ND 47 NDRSOO6PZ 91796 ND ND 02 ND NDMW03 101896 IS ND ND ND NDMW03 101896 DUP 20 ND ND ND NDMW04 101896 II ND ND ND 39MW04 121796 ND ND ND ND 27MW04 11497 ND ND ND ND 34MW04 411197 ND ND ND ND 32MW04 71197 ND ND ND ND 28MW05 101896 ND 56 ND ND NDMWOSMWO 121796 ND 49 ND ND NDMW05 11497 ND 27 ND ND NDMW05 41197 ND 14 ND ND NDMWOSMWO 41 197 DUP ND 16 ND ND NDMWOSMWO 71097 ND 35 ND ND 21MW05 71097 DUP ND 28 ND ND NDPROJECT SCREENING GOAL 800 70 507

C
CD

CO
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TABLE 512

RADIOJUCLIDESRADIOJUCLIDE DETECTED IN SITECHARACTERIZATIO GROUNDWATER SAMPLESSAMPLE COLLECTED FROM

MONITORING
WELLSWELL

143RD CCSQ SEATTLE ANGSANG SEATTLE WASHINGTON

LOCATION DATE GROSSGROS ALPHA 4F GROSSGROS BETA 4I RADIUM 226 RADIUM 228 4
91796 17 20 30 007 015 023 049

BS005PZ 11597 27 22 193 27 011 016 001 042

41097 014 10 142 22 011 012 043 044

71097 06 16 138 24 015 020 NA NA

91796 01 16 103 25 004 013 029 045

BSOO6PZ 11497 01 13 115 20 014 016 014 036

41097 01 17 105 21 0131 097 007 045

71097 04 15 103 23 014 014 019 144

101896 04 13 88 21 004 015 02 043

121796 37 20 128 21 011 016 01 041

MW02 11597 05 13 115 20 004 011 007 035

11597 DUP 04 12 115 20 008 013 014 142

41097 08 13 108 19 004 014 011 042

71097 01 13 111 25 011 013 06 042

101896 02 14 83 1S 009 017 143 047

101896 DUP 78 27 89 18 015 015 188 047

121796 28 89 26 012 017 036 042

MW03 121796 DUP 18 19 21 0023 010 015 040

11597 02 10 82 18 021 017 012 051

41097 14 16 148 22 013 013 026 044

71097 03 17 173 29 016 015 078 061

101896 108 39 J7 30 02 017 065 040

121796 48 28 19I 31 005 013 009

MW04 11497 03 15 164 25 01 019 019 044

41097 02 12 129 21 011 013 026 037

71097 067 07 111 21 0101 010 015 044

101896 01 21 123 29 05 026 152 044

121796 52 34 133 32 013 013 035 037

MW05 11497 19 28 106 30 021 019 003 043

41097 13 17 89 20 016 014 114 039

41097 DUP 03 21 71 23 016 015 001 035

71097 04 14 99 24 009 011 053 047

PROJECTSCREENINGGOAL 15 113

ALL CONCENTRATIONSCONCENTRATION IN PICOCURIESPICOCURIE PER LITER PCII

DUP DUPLICATE SAMPLE

NA NOT ANALYZED

MARGIN OF ERROR PCII
SHADED CELLSCELL INDICATE DETECTION ABOVE THE ASSOCIATED

PROJECT SCREENING GOAL
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TABLE 513

TRACE METALSMETAL DETECTED IN SITECHARACTERIZATIO GROUNDWATER SAMPLESSAMPLE COLLECTED

FROM MONITORING WELLSWELL

143RD CCSQ SEA TILE ANGSANG SEATTLE WASHINGTON

LOCATION DATE ARSENIC COPPER NICKEL ZINC

917 96 ND ND 60 10

BSOO5PZ 11597 ND ND 15 ND
411 97 ND ND ND
71197 ND ND ND
91796 ND ND 40 ND

OSOO6PZ 11497 ND ND ND
411 97 ND ND 10 ND
71197 ND ND

121796 ND 15 MD
MW02 115 97 ND 10 20 ND

11597 DUP ND 11 21 50

41097 ND 20 16 ND
71197 ND ND 17 ND
11597 ND ND ND 46

MW03 41197 ND ND ND
71197 ND 13 ND ND

121796 ND ND ND
MW04 11497 ND ND 270

41197 ND ND ND
121796 ND ND
11497 ND ND 10 ND

MW05 41197 ND ND ND
41197 DUP ND ND ND

71097 ND ND ND
71097 DUP ND ND ND

PROJECT SCREENING GOA 1000 100 5000

ALL CONCENTRATIONSCONCENTRATION IN MICROGRAMSMICROGRAM PER LITER UGH

DUP DUPLICATE SAMPLE

ND NOT DETECTED ABOVE LABORATOZY METHOD REPORTING LIMIT

ND POSITIVE
DETECTION WAS

REPORTED BY THE
LABORATOIY

FOR THISTHI COMPOUND IN THE SAMPLE

INDICATED THE SAMPLE RESULT WAS QUALIFIED AS NOT DETECTED BASED ON DETECTION OF THE

COMPOUND IN AN ASSOCIATED
QUALITY

CONTROL BLANK UNITED STATESSTATE ENVIRONMENTAL

PROTECTION AGENCY CONTRACT LABORATORY PROGRAM LOX AND 5X RULES

SHADED CELLSCELL INDICATE DETECTION ABOVE THE ASSOCIATED PROJECT SCREENING GOAL

NOTE

ONLY THE RESULTSRESULT FOR SAMPLESSAMPLE WITH TARGET ANALYTE DETECTIONSDETECTION ARE SHOWN SAMPLESSAMPLE THAT WERE ND
FOR ALL TARGET ANALYTESANALYTE ARE NOT SHOWN

536

KCSIIP4 40698



FINAL

ALPHA 3711217961551

R228 11Z1O97 1ZJ

11351MB 02 91796
LAIPHA 2O97

BETA II 11497 17
R226 2L 11497 F7
R228 91796

100

SCALE IN FEET

MAX
RSOOPZ CONE DATE FRET

PCE 2 7H197 JL
1351MB 02 91796

R226 015 71097 44
R228 043 41097 33

MAX
MWI T2 DATE ERT

AETONE 18 101896 L
ALPHA 121796

BETA 71097 55
R226 QJ 11597
R226 101896

LEGEND
MAX CONC MAXIMUM CONCENTRATION

DATEDATE OF MAXIMUM CONCENTRATION

FREQNO OF DETECTIONS
NO OF SAMPLING EVENTSEVENT

ALPHA GROSSGROS ALPHA PCII
BETAGROSSBETAGROS BETA PCTI
R226RADIUM 226 PCII
R228RADIUM 228 PCII
PCETETRACI4LOROETHEN JGI

11DCA11 DICHLOROETHANE UGL
111 TCA 111 TRICHLOROETHANE TLGI

CIS12DCECIS12
DICELOROETHENE JIGI

135TUBT25 TRIMETIIYLBENZENE UGI
TCETRICRLOROETHENE JIGI

ACETONE AND TOLUENE IN JIGI

BOLD VALUESVALUE INDICATE DETECTION AEOVE

THE ASSOCIATED PROJECT SCREENING GOAL

MW4 MONITORING WELL

GGASOUNE UST
DDIESEL UST
OWS ORLWATER
SEPARATOR

IRP SFRE

STATION BOUNDARY

BUILDING

MWI CBSOO4PZ
BACKGROUND WELL BACKGROUND WELL

MAX
14WI CONE DATE FREA MAX

TOLUENE 11 11497 151
ALPHA 39 121796 2SJ
BETA 127 121796 L

R226 035 11497 55
R228 031 11497 5J

MAXIW CN FLI FREA

122

R226
I121796173

0111 71097155

IRP SITE
BURIAL SITE

DATE FREA

MAX
RSFLFL6P7 CCNR FLRTP F

ILOCA 91796 1L
PCE IL 41197 3L

111ICA 37 91796
ALPHA AA 91796
BETA 132 91796

R226 02 91796
R228 92 41197 L

BSOO6PZL

BSOO5PZN
ALPHA 27 11597 44

20 91796 44

T
MW5 CONE QATE FR

CIS12DCE 56 101896 55
ICEICE 21 71097 15

ALPHA 52 21 796 55
BETA 133 121796 55

R226 05 101896
R228 152 101896

MW4

MAX
IJW4 CN DNT FRET

ACETONE 101896 15
TCE 39 101896 55

ALPHA 108 101896 55
BETA 191 121796 55

R225 02 101896 55
R228 L0651101A96155I

MAXIMUM CONCENTRATIONSCONCENTRATION OF ORGANIC
COMPOUNDSCOMPOUND AND RADIONUCLIDESRADIONUCLIDE DETECTED

FIGURE 515 IN GROUNDWATER SAMPLESSAMPLE
143RD CCSQ SEATTLE ANGSANG

SEATTLE WASHINGTON
ERM

XO35 I5WII
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MEX CONCMAXIMUM CONCENTRATION JIGI

DATEDATE OF MAXIMUM CONCENTRATION

FREQNO OF DETECTIONS
NO OF SAMPUNG EVENISEVENI

BOLD VALUESVALUE INDICATE DETECTION ABOVE

THE ASSOCIATED PROJECT SCREENING GOAL

MW4 MONITORING WELL

GGASOLINE UST
DDIESEL UST
OWS OILWATER
SEPARATOR

FTNW

MWI BS0O4PZ
BACKROT3ND WELL BACKGROUND WELL

MAX
BSOO4PZ CONC DATE FRAN

COPPER 71097 24
IRP SITE

ZINC 61 11497 14 BURIAL SITE

MOX
MWI CONC DATE FREI COPPER 19 71197 15

NICKEL 13 41197 45
ZINC 61 11497 15 BSOO8PZ

MAX
MW2 CONC DATE REA

COPP4 20 4109713151

LNICKEI 201 115971451

MOX
BSOO6PZ CONC DATE FRAN

COPPER 71197 14
NICKEL 40 91796 44

BSOO5PZN
NCKEL 60 91 796 44

ZINC TO 917961141

100

SCALE IN FEET

MAX
RSFLFL3P7 CANC FLOT FRAN

IIMAX
MW3 CONC DAT FREA

COPPER 13 71197 15
NICKEL 41197 15

ZINC 46 11597 15

FATE FRANMW5
MA

CONE

ARSENIC 121796 15
NICKEL 10 11497 45

MAX
CONC DAT FREA

NICKEL 41197 35
ZINC 270 11497 15

IRP SITE

STATION BOUNDARY

BUILDING

MAXIMUM CONCENTRATIONSCONCENTRATION OF
METALSMETAL DETECTED IN

FIGURE 516 GROUNDWATER SAMPLESSAMPLE
143RD CCSQ SEATUE ANGSANG

CJ2L6 DW
SEATTLE WASHINGTON ER1
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5461 VOLATILE ORGANIC COMPOUNDSCOMPOUND

VOCSVOC DETECTED IN THE SITECHARACTERIZATIO GROUNDWATER SAMPLESSAMPLE INCLUDE

ACETONE CIS12DICHLOROETHEN 135TRIINETHYLBENZEN PCE AND TCE
NONE OF THESE VOCSVOC WERE DETECTED AT CONCENTRATIONSCONCENTRATION ABOVE PSGS

5462 SEMIVOLATILE ORGANIC COMPOUNDSCOMPOUND

NO SVOCSSVOC WERE DETECTED IN THE SITECHARACTERIZATIO GROUNDWATER

SAMPLES

5463 TOTAL PETROLEUM HYDROCARBONSHYDROCARBON

NO TPH WAS DETECTED IN THE SITECHARACTERIZATIO GROUNDWATER SAMPLES

5464 RADIONUCLIDESRADIONUCLIDE

RADIONUCLIDESRADIONUCLIDE WERE DETECTED IN THE MAJORITY OF THE SITECHARACTERIZATIO

GROUNDWATER SAMPLES NOTE THAT THE NEGATIVE CONCENTRATION VALUESVALUE

REPORTED ON TABLE 512 FOR SOME RADIONUCLIDESRADIONUCLIDE ARE NUMERICAL ARTIFACT OF

THE LABORATORY DATA REDUCTION METHODOLOGY FOR RADIONUCLIDES FIFTEEN

DETECTIONSDETECTION OF GROSSGROS BETA EXCEED THE 95 PERCENT UCL MEAN BACKGROUND
CONCENTRATION OF THISTHI CONSTITUENT NONE OF THE OTHER RADIONUCLIDESRADIONUCLIDE WERE

DETECTED AT CONCENTRATIONSCONCENTRATION EXCEEDING PSGS

5465 METALSMETAL

TRACE METALSMETAL DETECTED IN THE SITECHARACTERIZATIO GROUNDWATER SAMPLESSAMPLE
INCLUDE ARSENIC COPPER NICKEL AND ZINC THE SINGLE REPORTED DETECTION OF

ARSENIC IGL IN MONITORING WELL MW5 EXCEEDSEXCEED THE MTCA METHOD

CLEANUP LEVEL NONE OF THE OTHER METALSMETAL WERE DETECTED AT CONCENTRATIONSCONCENTRATION

EXCEEDING PSGS

55 FIELD QAQC SAMPLE RESULTSRESULT

FIELD BLANK AND EQUIPMENT RINSATE BLANK SAMPLESSAMPLE WERE ANALYZED FOR THE

SAME PARAMETERSPARAMETER AS THE ASSOCIATED
PROJECT SAMPLES TRIP BLANKSBLANK WERE

ANALYZED FOR VOCSVOC ONLY THE
ANALYTICAL RESULTSRESULT FOR THESE QC BLANK

SAMPLESSAMPLE ARE SUMMARIZED ON TABLE 514 CONSTITUENTSCONSTITUENT DETECTED IN FIELD QC
BLANK SAMPLESSAMPLE INCLUDE PHENOL TPH AS GASOLINE TPH AS DIESEL GROSSGROS

ALPHA GROSSGROS BETA RADIUM226 RADIUM228 MERCURY LEAD ZINC AND 11
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TAI3LE 514CONSTITUENTSCONSTITUENT DETECTED IN FIELD QUALITIJ CONTROL BLANK SANPLESSANPLE243RD CCSQ SEATTLE ANCSANC SEATTLE WASHINGTON

IL

WISP RIMAITE 41197

RIP BLANK 917196

RIP BLANK 101697

RIP

BLANK 121796

RIP

BLANK 1149711597

RIP PLANK 41097

RIP

BLANK 41197

RIP BLANK 71097

MW19722

ND
ND

180115971 ND180410972

CD
CD L3

TPIJ TOTAL PETROLEUM HYDROCARBONSVOCSSVOC SEMIVOLATILE ORGANIC COMPOUNDSCOMPOUNDHGI MICROGRAMSMICROGRAM PER

LITER

PCII PICOCURTEU PER

LITER

SAMPLE NOT ANALYZED FOR CUMLITSANNI

ND NOT DETECTED ABOVE METHOD REPORTING LIMIT

SS RINSATE SPLITSPOON RINSATE

CONSTITUENT ABBREVIATIONSABBREVIATION
ACE ACETONE

813CM BROMODJCHLOROMETHANE
CF CHLOROLORM

MC

METHYLENE CHLORIDE

PIFT PLSOPROPYLTOLUENE
LCE TETRACHLOROELHENE124IMP 124TRIMETHYLBENIE

ER ETHYLBENZENO
TOL TOLUENE

XRL XYLENESXYLENE

VOHDILQPNICCOUTPOUND METAIA RADIOPUCLIDESRADIOPUCLIDE 11H SVOCSSVOC

TOCUOFL IATU SNLP1 NUNIBRO ACE

1BCM CF MC PILL PCE

2241MB 88 ITI

NIPXYL NRN MOCCUTY LEAD ZINC

GROIN ALPHA

GROAN
REIN

RADIANS
226

RTIDIUM
228 DIESEL GASOLINE PHENOL

FIELD BLANK 121796 MW596130 ND ND 30 ND ND ND ND ND ND ND ND ND 055 21 025 020 NFL ND 14

FIEID BLANK 11597 BSOO5PZ97 ND ND ND ND

ND ND ND ND ND ND ND ND MD 028 07 057 01

1000 110 31

FIELD BLANK 41197 RSOO6PZ972 ND 70 76 ND ND ND ND ND ND ND ND ND MD 42 000 01 006 015 ND ND ND

FIELD BLANK 71197 BSOO6PZ973 ND ND ND ND ND ND ND ND ND ND ND ND ND 019 09 007 098 ND ND NDPUMP RTNSATE 91796 BSOOSPZ961 64 ND 03 19 ND MD 08 03 LI 12 ND ND ND LW 01 013 017 ND NDPUMP RINOATE 101896 MW4961 ND ND 32 ND ND ND ND ND ND

ND ND ND MD ND 024 015 009 035 ND 1200 NDPUMP RINSATE 71197 MW1973 ND ND ND NI ND ND ND ND ND ND ND 02 MD 40 011 001 000 053 ND ND NDPUMP RIIMATE 121796 MW296130 ND ND 23 ND ND ND ND ND ND ND ND

ND MD 32 152 12 002 023 NE ND 21PUMP RLNUTE 11597 MW3971 ND ND ND ND 28 ND ND ND ND ND ND ND ND

ND 007 09 030 030 880 120 ND

18091796I

57

18101696

ND ND
NDTB121796130RIP BLANK 101896 181018961 ND ND MD 77 NI ND ND

61 ND ND ND ND ND ND

ND

180114971

NO NO ND ND ND ND

1ITT

ND

ND

27

ND ND ND ND ND ND

ND ND

MD

ND ND

ND
ND

ND
ND

ND
ND

51

ND
ND

ND
ND

MD
ND

005

ND ND ND ND

ND ND ND ND

ND ND ND ND

ND

ND ND ND

ND ND ND ND

ND ND 54 ND ND

RINIATE 101796

ND

ND ND

ND ND

MD ND

ND ND

ND ND

ND18071197 SB7958109SS505

021

ND

012

ND ND

ND

ND ND

ND

ND ND ND ND ND ND
ND

86

ND ND

ND ND

ND ND ND ND

ND
ND ND ND 24 13 026 824 MD ND

ND ND 16 035 082 ND ND ND

ND



FINAL

VOCSVOC INCLUDING ACETONE METHYLENE CHLORIDE PCE ETHYLBENZENE TOLUENE

AND XYLENES

IN ACCORDANCE WITH GUIDANCE CONTAINED IN USEPA CONTRACT LABORATORY

PROGRAM NATIONAL FUNCTIONAL GUIDELINESGUIDELINE FOR ORGANIC DATA REVIEW FEBRUARY

1994 AND USEPA CONTRACT LABORATORY PROGRAM NATIONAL FUNCTIONAL

GUIDELINESGUIDELINE FOR INORGANIC DATA REVIEW FEBRUARY 1994 CONSTITUENTSCONSTITUENT DETECTED

IN RI BACKGROUND OR SITECHARACTERIZATIO SAMPLESSAMPLE THAT WERE ALSO DETECTED

IN ANY ASSOCIATED QC BLANK WERE QUALIFIED AS NOT DETECTED IF THE SAMPLE

CONCENTRATION WAS LESSLES THAN 10 TIMESTIME THE BLANK CONCENTRATION FOR COMMON

LABORATORY CONTAMINANTSCONTAMINANT OR LESSLES THAN FIVE TIMESTIME THE BLANK CONCENTRATION

FOR OTHER COMPOUNDSCOMPOUND USEPA LOX AND 5X RULES THE QUANTITATION

LIMITSLIMIT FOR CONSTITUENTSCONSTITUENT QUALIFIED AS NOT DETECTED BASED ON THE USEPA LOX

OR 5X RULESRULE WERE ELEVATED TO THE CONCENTRATIONSCONCENTRATION FOUND IN THE AFFECTED

SAMPLES

56 ANALYTICAL DATA REVIEW AND VALIDATION RESULTSRESULT

AS DISCUSSED IN SECTION 40 ALL OF THE LABORATORY ANALYTICAL
DATA GENERATED

DURING THE RI WERE REVIEWED BY QUALIFIED ANALYTICAL
CHEMIST FOR

CONFORMANCE WITH THE PROJECT DATA QUALITY OBJECTIVESOBJECTIVE SPECIFIED IN THE RIFSRIF
WORK PLAN IN ADDITION APPROXIMATELY TEN PERCENT OF THE ANALYTICAL DATA

WERE VALIDATED IN ACCORDANCE WITH USEPA CONTRACT LABORATORY PROGRAM

NATIONAL FUNCTIONAL GUIDELINESGUIDELINE FOR ORGANIC DATA REVIEW FEBRUARY 1993 AND

USEPA CONTRACT LABORATORY PROGRAM NATIONAL FUNCTIONAL GUIDELINESGUIDELINE FOR

INORGANIC DATA REVIEW FEBRUARY 1994 APPENDIX DETAILSDETAIL THE SCOPE AND

RESULTSRESULT OF THE ANALYTICAL
DATA REVIEW AND VALIDATION AND CONTAINSCONTAIN THE DATA

VALIDATION REPORTSREPORT FOR THE
ANALYTICAL PARAMETERSPARAMETER INCLUDED IN THE CLPLIKE

DATA PACKAGES

SOME OF THE QUANTITATION LIMITSLIMIT AND POSITIVE DETECTIONSDETECTION REPORTED BY THE

LABORATORY FOR SELECTED SAMPLESSAMPLE WERE QUALIFIED AS ESTIMATED VALUESVALUE BASED

ON THE DATA REVIEW AND VALIDATION ADDITIONALLY LESSLES THAN ONE PERCENT OF

THE AQUEOUSAQUEOU VOC DATA WERE REJECTED AS UNUSABLE BASED ON UNACCEPTABLE

INSTRUMENT CALIBRATION VERIFICATION AND LESSLES THAN TWO PERCENT OF THE

AQUEOUSAQUEOU SVOC DATA WERE REJECTED
BASED ON LOW SURROGATE OR TARGET

COMPOUND SPIKE RECOVERIES THE DATA QUALIFICATION ACTIONSACTION ARE THE RESULT

OF TYPICAL MINOR ANALYTICAL ACCURACY AND PRECISION ANOMALIESANOMALIE AND ARE NOT

CONSIDERED CAUSE FOR FURTHER ACTION THE
PROJECT

DATA COMPLETENESSCOMPLETENES GOAL OF

90 PERCENT WAS EXCEEDED FOR THE RI ANALYTICAL
DATA SET ACCORDINGLY WITH

THE EXCEPTION OF THE REJECTED VOC AND SVOC DATA THE VALIDATED DATA ARE

OF ACCEPTABLE QUALITY AND CAN BE USED FOR DECISIONMAKING PURPOSES
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57 SUMMARY AND CONCLUSIONSCONCLUSION

THISTHI SECTION PROVIDESPROVIDE SUMMARY AND CONCLUSIONSCONCLUSION REGARDING THE RI

SAMPLING RESULTSRESULT FOR THE SEATTLE ANGS THE ADEQUACY OF THE EXISTING RI

DATA FOR CHARACTERIZING THE IRP SITE EVALUATING COMPLIANCE WITH ARARSARAR
AND ASSESSING HUMAN HEALTH RISKSRISK IS ALSO DISCUSSED

571 CONSTITUENTSCONSTITUENT DETECTED AT BACKGROUND LEVELSLEVEL

CONSTITUENTSCONSTITUENT DETECTED IN SOIL AND GROUNDWATER AT THE SEATTLE ANGSANG
INCLUDE VOCSVOC SVOCSSVOC TPH RADIONUCLIDESRADIONUCLIDE AND TRACE METALS

RADIONUCLIDESRADIONUCLIDE AND METALSMETAL WERE UBIQUITOUSUBIQUITOU IN SITECHARACTERIZATIO SOIL

SAMPLES THE CONCENTRATIONSCONCENTRATION OF RADIONUCLIDESRADIONUCLIDE AND METALSMETAL DETECTED IN SITE

CHARACTERIZATION SOIL SAMPLESSAMPLE ARE CONSISTENT WITH SITESPECIFIC BACKGROUND

CONCENTRATIONSCONCENTRATION AND SOIL METALSMETAL CONCENTRATIONSCONCENTRATION ARE ALSO LESSLES THAN OR

COMPARABLE TO REGIONAL NATURAL BACKGROUND CONCENTRATIONSCONCENTRATION WDOE
1994A THESE RESULTSRESULT SUGGEST THAT THE RADIONUCLIDESRADIONUCLIDE AND METALSMETAL DETECTED

IN SOIL AT THE SEATTLE ANGSANG REFLECT BACKGROUND CONCENTRATIONS THE HEAD

OF THE WDOE ENVIRONMENTAL RADIATION SECTION REVIEWED THE SOIL

RADIONUCLIDE DATA FOR THE STATION AND LIKEWISE CONCLUDED THAT THE

RADIOACTIVITY PRESENT IN THE RI SOIL SAMPLESSAMPLE REFLECTSREFLECT NATURAL BACKGROUND

LEVELS LETTER FROM THE WDOE SUMMARIZING THISTHI FINDING IS INCLUDED AS

APPENDIX II

THE RADIONUCLIDESRADIONUCLIDE AND METALSMETAL DETECTED IN RI GROUNDWATER SAMPLESSAMPLE ALSO

APPEAR TO REFLECT BACKGROUND CONCENTRATIONS THE RADIONUCLIDE

CONCENTRATIONSCONCENTRATION DETECTED IN SITECHARACTERIZATIO SAMPLESSAMPLE ARE COMPARABLE TO

THE CONCENTRATIONSCONCENTRATION IN SITESPECIFIC BACKGROUND SAMPLES ADDITIONALLY THE

RADIONUCLIDE DETECTIONSDETECTION IN GROUNDWATER ARE CONSISTENT WITH THE PRESENCE

OF NATURALLY OCCURRING RADIOACTIVE MATERIALSMATERIAL IN SITE SOILS

WITH THE EXCEPTION
OF ARSENIC THE METALSMETAL CONCENTRATIONSCONCENTRATION IN SITE

CHARACTERIZATION GROUNDWATER SAMPLESSAMPLE WERE ALSO COMPARABLE TO SITE

SPECIFIC BACKGROUND CONCENTRATIONS ARSENIC WAS DETECTED IN ONLY ONE

GROUNDWATER SAMPLE COLLECTED FROM MONITORING WELL MW05 AT

CONCENTRATION OF TGL SLIGHTLY ABOVE THE METHOD REPORTING LIMIT OF

TG1 ARSENIC WAS NOT DETECTED IN ANY RI BACKGROUND GROUNDWATER

SAMPLESSAMPLE NOR WAS IT DETECTED IN ANY OF FOUR PRIOR OR SUBSEQUENT

GROUNDWATER SAMPLESSAMPLE COLLECTED FROM MONITORING WELL MW05 BECAUSE

THERE ARE NO KNOWN POTENTIAL CURRENT OR HISTORICAL SOURCESSOURCE OF ARSENIC AT THE

STATION THE SINGLE DETECTION OF ARSENIC IN GROUNDWATER IS CONSIDERED AN

ANOMALY
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572 SUSPECT CONSTITUENT DETECTIONSDETECTION

ONLY ONE SVOC WAS DETECTED DURING THE RI IN SINGLE SUBSURFACE SOIL

SAMPLE BIS2ETHYLHEXYLPHTHA WAS DETECTED AT CONCENTRATION OF 39

MGKG IN THE SOIL SAMPLE COLLECTED FROM FEET BGS IN SOIL BORING SB09

FIGURE 512 PHTHALATE ESTERSESTER ARE CONSIDERED BY THE USEPA TO BE

COMMON LABORATORY CONTAMINANTSCONTAMINANT USEPA 1989 BIS2

ETHYLHEXYLPHTHALATE WAS NOT DETECTED IN ANY QC BLANKSBLANK ASSOCIATED WITH

THE RI SAMPLES HOWEVER BECAUSE BIS2ETHYLHEXYLPHTHA WAS

DETECTED IN ONLY ONE SUBSURFACE SOIL SAMPLE COLLECTED WITHIN THE IRP SITE IT

IS SUSPECTED THAT THE SINGLE REPORTED DETECTION OF THISTHI COMPOUND IS DUE TO

LABORATORY CONTAMINATION

573 CONTAMINANTSCONTAMINANT OF POTENTIAL CONCERN IN SOIL

CONTAMINANTSCONTAMINANT OF POTENTIAL CONCERN COPCSCOPC INCLUDE ANY CONSTITUENTSCONSTITUENT

DETECTED ABOVE LABORATORY METHOD REPORTING LIMITSLIMIT IN SITECHARACTERIZATIO

SAMPLESSAMPLE THAT CANNOT BE ATTRIBUTED TO BACKGROUND CONCENTRATIONSCONCENTRATION OR

SAMPLINGLABORATORY CONTAMINATION COPCSCOPC IN SOIL AT THE SEATTLE ANGSANG
INCLUDE

TPII AS GASOLINE DIESEL AND HEAVY OIL

TCE

TPH WAS DETECTED IN FIVE OF THE TEN SITECHARACTERIZATIO SURFACE SOIL

SAMPLESSAMPLE FIGURE 511 TPH WAS NOT DETECTED IN SUBSURFACE SOIL TWO RI

SOIL SAMPLESSAMPLE WERE ANALYZED FOR VOCS TCE WAS DETECTED IN THE SAMPLE

COLLECTED FROM FEET BGS IN THE BOREHOLE FOR MONITORING WELL MW3
FIGURE 512 BASED ON WATER LEVEL DATA FOR MONITORING WELL MW3 THISTHI

SOIL SAMPLE WAS MOST LIKELY COLLECTED AT OR BELOW THE WATER TABLE AND THE

TCE DETECTED IN THE SAMPLE IS MOST LIKELY THE RESULT OF GROUNDWATER

IMPACTED BY VOCSVOC IN THISTHI AREA NONE OF THE COPCSCOPC IN SOIL WERE DETECTED

AT CONCENTRATIONSCONCENTRATION ABOVE THE PSGSPSG SHOWN ON TABLE 53

574 CONTAMINANTSCONTAMINANT OF POTENTIAL CONCERN IN GROUNDWATER

COPCSCOPC IN GROUNDWATER AT THE SEATTLE ANGSANG INCLUDE

BENZENE 111TRICHLOROETHANE

TOLUENE TCE
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ETHYLBENZENE ACETONE

XYLENESXYLENE 35TRIMETHYLBENZENE

CIS12DICHLOROETHEN PCE

12DICHLOROETHANE

OF THESE CONSTITUENTSCONSTITUENT ONLY CIS12DICHLOROETHEN AND TCE WERE DETECTED

IN MORE THAN ONE SITECHARACTERIZATIO GROUNDWATER SAMPLE COLLECTED FROM

THE MONITORING WELLSWELL FIGURE 515 WITH THE EXCEPTION OF PCE IN

BACKGROUND WELL BSOO4PZ NONE OF THE COPCSCOPC IN GROUNDWATER WERE

DETECTED IN MONITORING WELLSWELL AT CONCENTRATIONSCONCENTRATION ABOVE THE PSGSPSG SHOWN ON

TABLE 54 THE CONCENTRATIONSCONCENTRATION OF BENZENE AND TCE DETECTED IN

GEOPROBEHYDROPUNCH GROUNDWATER SAMPLESSAMPLE GP3 AND GP4
RESPECTIVELY EXCEED THE PSGSPSG FOR THESE CONSTITUENTSCONSTITUENT FIGURE 510

575 ADEQUACY OF EXISTING DATADATA GAP EVALUATION

FOR THE REASONSREASON DISCUSSED IN SECTION 56 THE
EXISTING

DATA FOR SVOCSSVOC
RADIONUCLIDESRADIONUCLIDE AND METALSMETAL AT THE SEATTLE ANGSANG ARE CONSIDERED ADEQUATE

FOR THE PURPOSESPURPOSE OF THE RI THE DETECTIONSDETECTION OF THESE COMPOUNDSCOMPOUND IN RI

SAMPLESSAMPLE CAN BE ATTRIBUTED TO BACKGROUND CONCENTRATIONSCONCENTRATION RADIONUCLIDESRADIONUCLIDE

AND METALSMETAL OR SUSPECTED LABORATORY CONTAMINATION SVOCS

TPH WAS DETECTED IN FIVE SURFACE SOIL SAMPLESSAMPLE COLLECTED DURING THE RI AT

CONCENTRATIONSCONCENTRATION BELOW PSGS TPH ALSO WAS DETECTED IN TWO SUBSURFACE SOIL

SAMPLESSAMPLE COLLECTED DURING THE PASI SEE TABLE 21 THE TPH

CONCENTRATION DETECTED IN ONE OF THE PASI SOIL SAMPLESSAMPLE 780 MGKG
EXCEEDSEXCEED THE MTCA METHOD CLEANUP LEVEL TPH WAS NOT DETECTED IN

ANY SUBSURFACE SOIL OR GROUNDWATER SAMPLESSAMPLE COLLECTED DURING THE RI THE

DISTRIBUTION OF TPH DETECTED IN SOIL DOESDOE NOT DISPLAY ANY CLEAR PATTERN TO

SUGGEST THE POSSIBLE SOURCESSOURCE OF THE TPH WITH THE EXCEPTION OF SAMPLING

LOCATIONSLOCATION SS3 FIGURE 511 AND BSOO3BH FIGURE 23 THERE ARE NO

CURRENT OR HISTORICAL PETROLEUM STORAGE OR DISPENSING FACILITIESFACILITIE IN THE AREASAREA

WHERE TPH WAS DETECTED THE PASI REPORT INDICATESINDICATE THAT AN

UNDERGROUND STORAGE TANK WAS REMOVED FROM AN AREA OF THE STATION NEAR

SAMPLING LOCATION SS3 IN 1983 OPTECH 1995 THE CONTENTSCONTENT OF THISTHI

UNDERGROUND STORAGE
TANK ARE UNKNOWN

BASED ON THE SHALLOW DEPTH OF THE TPH DETECTED IN SOIL PRIMARILY DETECTED

IN SURFACE SOIL THE FACT THAT MOST OF THE DETECTIONSDETECTION CANNOT BE ATTRIBUTED TO

ANY NEARBY POTENTIAL SOURCESSOURCE AND THE ABSENCE OF TPH IN GROUNDWATER THE
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TPH DETECTED IN SURFACE SOIL MOST LIKELY REFLECTSREFLECT MINOR SURFACE
SPILLSSPILL OR

LEAKSLEAK FROM LAWN MOWERSMOWER WEED TRIMMERSTRIMMER OR OTHER PETROLEUMPOWERED

EQUIPMENT ACCORDINGLY THE EXISTING DATA FOR TPH IN SURFACE SOIL AND

GROUNDWATER AT THE SEATTLE ANGSANG ARE CONSIDERED ADEQUATE FOR THE

PURPOSESPURPOSE OF THE RI HOWEVER FURTHER INVESTIGATION OF SUBSURFACE SOIL

PROXIMAL TO PASI SOIL BORING BSOO3BH IS NEEDED TO DETERMINE THE EXTENT

OF TPH CONTAMINATION IN THISTHI AREA

VOCSVOC WERE DETECTED IN AT LEAST ONE GROUNDWATER SAMPLE COLLECTED FROM

SEVEN OF THE EIGHT MONITORING WELLSWELL AT THE SEATTLE ANGSANG INCLUDING TWO

WELLSWELL USED TO DETERMINE SITESPECIFIC BACKGROUND CONCENTRATIONSCONCENTRATION OF TARGET

CONSTITUENTSCONSTITUENT TABLESTABLE 54 AND 511 FIGURE 515 VOCSVOC WERE ALSO DETECTED

IN SIX GEOPROBEHYDROPUNCH GROUNDWATER SAMPLESSAMPLE COLLECTED AT THE

STATION TABLE 57 FIGURE 510 THE DISTRIBUTION OF VOCSVOC DETECTED IN

GROUNDWATER DOESDOE NOT DISPLAY ANY CLEAR PATTERN TO SUGGEST THE POSSIBLE

SOURCESSOURCE OF THE VOCS FURTHER INVESTIGATION OF SOIL AND GROUNDWATER IS

NEEDED TO DETERMINE THE SOURCE AND EXTENT OF THE DISSOLVED VOCSVOC DETECTED

IN GROUNDWATER IN PARTICULAR ADDITIONAL SOIL SAMPLING IS NEEDED TO

DETERMINE WHETHER ONSITE SOURCESSOURCE OF DISSOLVED VOCSVOC ARE PRESENT IN SOIL

THE ADDITIONAL SOIL AND GROUNDWATER VOC DATA ARE NECESSARY TO

ADEQUATELY CHARACTERIZE THE SITE EVALUATE COMPLIANCE WITH ARARSARAR AND

ASSESSASSES HUMAN HEALTH RISKS
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SECTION 60

DISCUSSION OFARARSOFARAR

THISTHI SECTION PROVIDESPROVIDE PRELIMINARY SUMMARY OF KEY ARARSARAR THAT MAY BE

RELEVANT TO FS DEVELOPMENT FOR THE SEATTLE ANGS ARARSARAR WILL BE FURTHER

EVALUATED AS NECESSARY DURING THE FS THE FOLLOWING PRELIMINARY ARARSARAR
HAVE BEEN IDENTIFIED

61 FEDERAL REQUIREMENTSREQUIREMENT

611 COMPREHENSIVE ENVIRONMENTAL RESPONSE COMPENSATION AND LIABILITY

ACT

SECTION 121 OF CERCLA AS AMENDED BY SARA ADDRESSESADDRESSE THE

MANAGEMENT OF FEDERAL FACILITIES THE IRP HAS BEEN DESIGNED TO MIRROR

SITE INVESTIGATION REQUIREMENTSREQUIREMENT UNDER CERCLA IE PA SI RI FS RD
ANDRA

612 RESOURCE CONSERVATION AND RECOVERY ACT

RESOURCE CONSERVATION AND RECOVERY ACT RCRA REGULATIONSREGULATION GOVERNING

HAZARDOUSHAZARDOU WASTE MANAGEMENT PROVIDE BOTH ACTION AND CHEMICALSPECIFIC

ARARSARAR THAT MAY APPLY TO IRP ACTIVITIESACTIVITIE AT THE STATION

6221 WASTE IDENTZFICATION

WASTE MATERIALSMATERIAL GENERATED AT THE SITE EG DRILL CUTTINGSCUTTING PURGE WATER

DECONTAMINATION WATER ARE REGULATED AS HAZARDOUSHAZARDOU WASTE IF THEY MEET THE

FEDERAL DEFINITION PROVIDED IN 40 CODE OF FEDERAL REGULATIONSREGULATION CFR 261

6122 WASTE GENERATION AND TRANSPORT

RI ACTIVITIESACTIVITIE OR REMEDIAL ALTERNATIVESALTERNATIVE INVOLVING THE GENERATION OR TRANSPORT

OF HAZARDOUSHAZARDOU WASTE TRIGGER RCRA HAZARDOUSHAZARDOU WASTE GENERATOR

REQUIREMENTSREQUIREMENT PROVIDED IN 40 CFR 262 WHEN HAZARDOUSHAZARDOU WASTE IS SHIPPED
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OFF SITE IN REGULATED AMOUNTSAMOUNT THE MANIFESTING AND TRANSPORT PROCEDURESPROCEDURE IN

40 CFR 263 MUST BE FOLLOWED

6123 LAND DISPOSAL RESTRICTIONSRESTRICTION

RCRA REGULATIONSREGULATION IN 40 CFR 268 SET FORTH LAND DISPOSAL RESTRICTIONSRESTRICTION ALSO

KNOWN AS LAND BAN REQUIREMENTSREQUIREMENT FOR RCRA WASTES THESE RESTRICTIONSRESTRICTION

WERE REQUIRED BY THE HAZARDOUSHAZARDOU AND SOLID WASTE AMENDMENTSAMENDMENT OF 1984 TO

RCRA TO PROHIBIT THE CONTINUED LAND DISPOSAL OF HAZARDOUSHAZARDOU WASTESWASTE

BEYOND SPECIFIED DATES HOWEVER WASTESWASTE TREATED IN ACCORDANCE WITH

CHEMICALSPECIFIC TREATMENT STANDARDSSTANDARD PROVIDED IN 40 CFR 268 SUBPART

MAY BE LANDDISPOSED AS PROVIDED THEREIN THE LAND DISPOSAL

RESTRICTIONSRESTRICTION POTENTIALLY AFFECT THE STORAGE AND DISPOSAL OF HAZARDOUSHAZARDOU

WASTESWASTE GENERATED DURING RI OR SUBSEQUENT REMEDIAL ACTIVITIESACTIVITIE AND MAY BE

CONSIDERED BOTH ACTION AND CHEMICALSPECIFIC ARARS

6124 TREATMENT STORAGE AND DISPOSAL FACILITIESFACILITIE

IF REMEDIAL ALTERNATIVESALTERNATIVE FOR THE SITE INVOLVE THE CONSTRUCTION OR OFFSITE USE

OF RCRA TREATMENT STORAGE OR DISPOSAL TSD FACILITIESFACILITIE REGULATIONSREGULATION

PROVIDED IN 40 CFR 264 BECOME ACTIONSPECIFIC ARARS VARIOUSVARIOU

SUBSECTIONSSUBSECTION OF 40 CFR 264 GOVERN STANDARDSSTANDARD AND PROCEDURESPROCEDURE FOR THE

OPERATION OF HAZARDOUSHAZARDOU WASTE TSD FACILITIES FOR EXAMPLE COMMON

DISPOSAL PRACTICE IS TO CREATE WASTE PILE OF CONTAMINATED SOIL AS PART OF

THE REMEDIATIORI PROCESS 40 CFR 264 SUBPART PROMULGATESPROMULGATE FEDERAL

RCRA STANDARDSSTANDARD FOR WASTE PILESPILE INCLUDING THEIR DESIGN OPERATING

REQUIREMENTSREQUIREMENT MONITORING AND INSPECTION CLOSURE AND POSTCLOSURE CARE

OTHER SUBPARTSSUBPART CONTROL TANK SYSTEMSSYSTEM SURFACE IMPOUNDMENTSIMPOUNDMENT LAND

TREATMENT UNITSUNIT LANDFILLSLANDFILL INCINERATORSINCINERATOR AND MISCELLANEOUSMISCELLANEOU TSD UNITS

613 SAFE DRINKING WATER ACT

FEDERAL REGULATIONSREGULATION PURSUANT TO THE SAFE DRINKING WATER ACT SDWA
GOVERN THE QUALITY USAGE AND DISCHARGE OF GROUNDWATER AS APPLIED TO

DRINKING WATER QUALITY MCLSMCL SPECIFIED IN 40 CFR 141 1116 AND 1416063

ARE LEGALLY ENFORCEABLE FEDERAL DRINKING WATER STANDARDSSTANDARD ESTABLISHED BY

THE USEPA MAXIMUM CONTAMINANT LEVEL GOALSGOAL MCLGSMCLG SPECIFIED IN 40

CFR 1415052 ARE NONENFORCEABLE HEALTHBASED GOALSGOAL FOR DRINKING WATER

MCLGSMCLG ARE SET AT LEVELSLEVEL AT WHICH NO ADVERSE HEALTH EFFECTSEFFECT MAY ARISE

MCLSMCL ARE SET AS CLOSE AS PRACTICAL TO MCLGS FOR NONCARCINOGENSNONCARCINOGEN MCLSMCL
ARE NEARLY ALWAYSALWAY SET AT THE MCLG THE USEPA BELIEVESBELIEVE THAT MCLSMCL ARE

PROTECTIVE OF PUBLIC HEALTH HOWEVER IT DOESDOE RECOGNIZE THAT SPECIFIC
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CIRCUMSTANCESCIRCUMSTANCE MAY REQUIRE MORE STRINGENT STANDARDSSTANDARD IE MCLGSMCLG FOR THE

PROTECTION OF PUBLIC HEALTH AND THE ENVIRONMENT

614 CLEAN WATER ACT

THE FEDERAL CLEAN WATER ACT AND PURSUANT REGULATIONSREGULATION PROVIDE POTENTIAL

LOCATION CHEMICAL AND ACTIONSPECIFIC ARARSARAR FOR IRP ACTIVITIESACTIVITIE AT THE

SEATTLE ANGS

6141 AMBIENT WATER QUALITY CRITERIA

THE USEPA HAS PROMULGATED AMBIENT WATER QUALITY CRITERIA AWQC
FOR SURFACE WATER AND GROUNDWATER THROUGH 40 CFR 131 ALIGNED WITH THE

FEDERAL CLEAN WATER ACT CRITERIA THE STANDARD GOVERNING AWQC PRESENTSPRESENT
SCIENTIFIC DATA AND GUIDANCE ON THE ENVIRONMENTAL EFFECTSEFFECT OF POLLUTANTSPOLLUTANT
RATHER THAN ONLY ESTABLISHING REGULATORY REQUIREMENTS AS RESULT

DECISIONMAKERSDECISIONMAKER EVALUATING REMEDIAL ALTERNATIVESALTERNATIVE MAY COMPARE THEIR

WATER QUALITY DATA TO FEDERAL DATA AND GUIDANCE CANDIDATE RAS

INVOLVING CONTAMINATED SURFACE WATER OR GROUNDWATER MUST BE EVALUATED

WITHIN THE CONTEXT OF FOLLOWON WATER USAGE AND THE CIRCUMSTANCESCIRCUMSTANCE OF THE

ACTUAL OR POTENTIAL RELEASE BEFORE IMPLEMENTATION AWQC MAY BE

CONSIDERED WHEN EVALUATING CLEANUP LEVELSLEVEL FOR GROUNDWATER OR SURFACE

WATER

6142 NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM

NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM NPDESNPDE REGULATIONSREGULATION

GOVERN DISCHARGESDISCHARGE TO SURFACE WATER AND CONTROL SURFACE WATER RUNOFF FROM

STORM WATER DISCHARGE SYSTEMS PROMULGATION OF CLEAN WATER ACT SECTION

402 AND FORMAL ARARSARAR ARE ESTABLISHED FOR NPDESNPDE THROUGH 40 CFR 122

AND 40 CFR 125 AND PROVIDE ACTION AND CHEMICALSPECIFIC ARARS

615 OCCUPATIONAL SAFETY AND HEALTH ACT

RIFSRIF FIELD ACTIVITIESACTIVITIE ARE GOVERNED BY OCCUPATIONAL SAFETY AND HEALTH ACT

OSHA STANDARDSSTANDARD UNDER 29 CFR 1910 SITE WORKERSWORKER MUST MEET THE

REQUIREMENTSREQUIREMENT OF THE SITE HEALTH AND SAFETY PLAN POSSESSPOSSES AND USE PERSONAL

PROTECTIVE EQUIPMENT IN ACCORDANCE WITH THE HEALTH AND
SAFETY PLAN AND

TAKE ALL PRECAUTIONSPRECAUTION TO ELIMINATE EXPOSURE TO UNSAFE OR UNHEALTHY

SITUATIONS OTHER APPLICABLE OSHA ARARSARAR INCLUDE HEALTH AND
SAFETY

FOR

FEDERAL SERVICE CONTRACTSCONTRACT 29 CFR 1926 AND RECORD KEEPING AND REPORTING

UNDER 29 CFR 1904
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616 HAZARDOUSHAZARDOU MATERIALSMATERIAL TRANSPORTATION ACT

IF MATERIAL CONTAINING HAZARDOUSHAZARDOU WASTESWASTE IS TO BE TRANSPORTED OFF SITE US
DEPARTMENT OF TRANSPORTATION HAZARDOUSHAZARDOU MATERIAL TRANSPORTATION

REQUIREMENTSREQUIREMENT IN 49 CFR 171179 PURSUANT TO THE FEDERAL HAZARDOUSHAZARDOU

MATERIALSMATERIAL TRANSPORTATION ACT MAY BE ACTIONSPECIFIC ARARSARAR FOR RLFSRLF
ACTIVITIES THESE REQUIREMENTSREQUIREMENT ARE SUPPLEMENTAL TO RCRA TRANSPORTER

REQUIREMENTSREQUIREMENT IN 40 CFR 263

617 CLEAN AIR ACT

THE FEDERAL CLEAN AIR ACT MAY PROVIDE ACTION AND CHEMICALSPECIFIC

ARARSARAR FOR IRP ACTIVITIESACTIVITIE INCLUDING SUBSEQUENT FIELD INVESTIGATIONSINVESTIGATION AND

RAS SUCH AS SOIL EXCAVATION OR INCINERATION ALL REMEDIATION ACTIVITIESACTIVITIE

MUST COMPLY WITH NATIONAL PRIMARY AND SECONDARY AMBIENT AIR QUALITY

STANDARDSSTANDARD FOUND IN 40 CFR 50 RULESRULE GOVERNING PARTICULATE MATTER LESSLES

THAN 10 MICRONSMICRON IN SIZE PM10 ARE CONTAINED IN 40 CFR 50 AND ARE

IMPORTANT DUE TO THE POTENTIAL DETRIMENTAL EFFECTSEFFECT OF SUCH PARTICLESPARTICLE ON THE

LUNGS FIELD ACTIVITIESACTIVITIE INVOLVING AIR EMISSIONSEMISSION MUST ENSURE COMPLIANCE

WITH THE PM10 STANDARD

618 FEDERAL GUIDANCE TO BE CONSIDERED

IN ADDITION TO FEDERAL AND STATE REQUIREMENTSREQUIREMENT THAT MAY BE APPLICABLE OR

RELEVANT AND APPROPRIATE TO IRP ACTIVITIESACTIVITIE FEDERAL NONREGULATORY CRITERIA

MUST BE CONSIDERED CHEMICALSPECIFIC FEDERAL NONREGULATORY CRITERIA

USED TO HELP CHARACTERIZE RISKSRISK AND TO SET CLEANUP GOALSGOAL INCLUDE THE

FOLLOWING

USEPA RISK REFERENCE DOSESDOSE

USEPA HEALTH ADVISORIESADVISORIE

USEPA CARCINOGEN ASSESSMENT GROUP POTENCY FACTORSFACTOR

USEPA ACCEPTABLE INTAKE VALUESVALUE CHRONIC AND SUBCHRONIC AND

USEPA GUIDANCE MANUAL ON WATERRELATED FATE OF 129 PRIORITY

POLLUTANTS
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62 STATE REQUIREMENTSREQUIREMENT

621 MODEL TOXICSTOXIC CONTROL ACT

THE STATE OF WASHINGTON HAS TOXIC WASTE CLEANUP LAW CALLED THE MODEL

TOXICSTOXIC CONTROL ACT MTCA MTCA IS THE STATE EQUIVALENT OF CERCLA
MTCA OUTLINESOUTLINE CLEANUP REQUIREMENTSREQUIREMENT TO ENSURE THE PROTECTION OF HUMAN

HEALTH AND THE ENVIRONMENT WHILE ALLOWING FLEXIBILITY IN SITESPECIFIC

APPLICATION OF THESE REQUIREMENTS MTCA DEFINESDEFINE TWOSTEP APPROACH FOR

ESTABLISHING CLEANUP REQUIREMENTSREQUIREMENT FOR INDIVIDUAL SITES THE FIRST STEP IS

ESTABLISHING CLEANUP STANDARDSSTANDARD AND THE SECOND STEP IS SELECTING CLEANUP

ACTIONSACTION THAT WOULD BEST ACHIEVE THE CLEANUP STANDARDS THE FOLLOWING

SUMMARY OF OPTIONSOPTION FOR
SELECTING CLEANUP LEVELSLEVEL IS DERIVED FROM WDOE

1993

MTCA PROVIDESPROVIDE THREE OPTIONSOPTION FOR ESTABLISHING SITESPECIFIC CLEANUP LEVELS

EACH OF THESE OPTIONSOPTION USESUSE HUMAN HEALTH RISK AS THE MAIN DETERMINANT IN

SETTING CLEANUP LEVELS

6211 MODEL TOXICSTOXIC CONTROL ACT METHOD

MTCA METHOD DEFINESDEFINE CLEANUP LEVELSLEVEL FOR 25 OF THE MOST COMMON
HAZARDOUSHAZARDOU SUBSTANCESSUBSTANCE FOUND AT SITESSITE THE METHOD TABLES THESE LEVELSLEVEL

WERE DEVELOPED USING ACCEPTABLE RISK LEVELSLEVEL OUTLINED IN THE STANDARDSSTANDARD AND

HEALTHBASED CONCENTRATIONSCONCENTRATION INCLUDED IN OTHER APPLICABLE STATE AND FEDERAL

LAWS METHOD IS DESIGNED TO BE USED FOR CLEANUPSCLEANUP THAT ARE RELATIVELY

STRAIGHTFORWARD OR INVOLVE ONLY FEW HAZARDOUSHAZARDOU SUBSTANCESSUBSTANCE ALL OF WHICH

MUST BE LISTED ON THE METHOD TABLES THE METHOD APPROACH IS USED

MAINLY BY SMALL SITESSITE THAT DO NOT WARRANT THE COSTSCOST OF CONDUCTING RISK

ASSESSMENTSASSESSMENT AND SITE STUDIES

6212 MODEL TOXICSTOXIC CONTROL ACT METHOD

MTCA METHOD CLEANUP LEVELSLEVEL ARE DEVELOPED USING SITE RISK

ASSESSMENT THAT FOCUSESFOCUSE ON SITE CHARACTERISTICSCHARACTERISTIC SUCH AS HOW HAZARDOUSHAZARDOU

SUBSTANCESSUBSTANCE INTERACT WITH EACH OTHER WHAT THE COMBINED HEALTH EFFECTSEFFECT MAY
BE AND HOW THE SUBSTANCESSUBSTANCE MOVEMENT ON AND OFFSITE COULD THREATEN

HUMAN HEATH AND THE ENVIRONMENT APPLICABLE STATE AND FEDERAL LAWSLAW
MUST ALSO BE FOLLOWED
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THE LIFETIME EXCESSEXCES CANCER RISK LEVEL FOR INDIVIDUAL CARCINOGENSCARCINOGEN CANNOT

EXCEED 10 IF MORE THAN ONE TYPE OF HAZARDOUSHAZARDOU SUBSTANCE IS PRESENT

THE TOTAL EXCESSEXCES CANCER RISK LEVEL AT THE SITE MAY NOT EXCEED 1FT5 LEVELSLEVEL

FOR NONCARCINOGENSNONCARCINOGEN CANNOT EXCEED THE POINT AT WHICH SUBSTANCE MAY
CAUSE ILLNESSILLNES IN HUMANS FOR INDIVIDUAL HAZARDOUSHAZARDOU SUBSTANCESSUBSTANCE THISTHI POINT

IS DEFINED BY HAZARD QUOTIENT OF FOR MULTIPLE SUBSTANCESSUBSTANCE THE SUM OF

THE INDIVIDUAL HAZARD QUOTIENTSQUOTIENT IE THE HAZARD INDEX CANNOT EXCEED 1
NATURAL BACKGROUND CONCENTRATIONSCONCENTRATION AND LABORATORY TESTING LIMITATIONSLIMITATION OF

SUBSTANCE ALSO CAN BE CONSIDERED WHEN SETTING
METHOD CLEANUP LEVELS

METHOD IS THE MOST COMMON METHOD USED FOR SETTING CLEANUP LEVELSLEVEL

WHEN SITESSITE ARE CONTAMINATED WITH SUBSTANCESSUBSTANCE NOT LISTED UNDER METHOD A

6213 MODEL TOXICSTOXIC CONTROL ACT METHOD

MTCA METHOD IS SIMILAR TO METHOD B THE MAIN DIFFERENCE IS THAT THE

LIFETIME EXCESSEXCES CANCER RISK IS SET AT 10I FOR BOTH INDIVIDUAL CARCINOGENIC

SUBSTANCESSUBSTANCE AND FOR THE TOTAL RISK CAUSED BY ALL SUBSTANCESSUBSTANCE ON SITE THISTHI

METHOD MAY BE USED WHEN CLEANUP LEVELSLEVEL UNDER METHOD OR ARE

TECHNICALLY IMPOSSIBLE TO ACHIEVE LOWER THAN BACKGROUND CONCENTRATIONSCONCENTRATION

OR MAY CAUSE MORE ENVIRONMENTAL HARM THAN GOOD THISTHI METHOD MAY
ALSO BE APPLIED TO QUALIFYING INDUSTRIAL PROPERTIES USE OF METHOD

REQUIRESREQUIRE PROOF TO WDOF THAT THE CLEANUP LEVELSLEVEL WILL PROTECT HUMAN HEALTH

AND THE ENVIRONMENT

J
622 HAZARDOUSHAZARDOU WASTE MANAGEMENT ACT

THE WASHINGTON HAZARDOUSHAZARDOU WASTE MANAGEMENT ACT 70105 REVISED

CODE OF WASHINGTON IS THE STATE EQUIVALENT OF RCRA THE REGULATIONSREGULATION

THAT IMPLEMENT THE HAZARDOUSHAZARDOU WASTE MANAGEMENT ACT ARE KNOWN AS THE

DANGEROUSDANGEROU WASTE REGULATIONSREGULATION CHAPTER 173303 WAC REGULATIONSREGULATION

GOVERNING DANGEROUSWASTE MANAGEMENT IN THE STATE OF WASHINGTON

PROVIDE BOTH ACTION AND CHEMICALSPECIFIC ARARSARAR THAT MAY APPLY TO IRP

ACTIVITIESACTIVITIE AT THE STATION

6221 WASTE IDENTIFICATION

WASTE MATERIALSMATERIAL GENERATED AT THE SITE EG DRILL CUTTINGSCUTTING PURGE WATER

DECONTAMINATION WATER ARE REGULATED AS DANGEROUSDANGEROU WASTE IF THEY MEET THE

STATE DEFINITION PROVIDED IN WAC 173303
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6222 WASTE GENERATION AND TRANSPORT

RI ACTIVITIESACTIVITIE OR REMEDIAL ALTERNATIVESALTERNATIVE INVOLVING THE GENERATION OR TRANSPORT

OF DANGEROUSDANGEROU WASTE TRIGGER DANGEROUSWASTE GENERATOR REQUIREMENTSREQUIREMENT

PROVIDED IN WAC 173303 WHEN DANGEROUSDANGEROU WASTE IS SHIPPED OFF SITE IN

REGULATED AMOUNTSAMOUNT THE APPLICABLE MANIFESTING AND TRANSPORT PROCEDURESPROCEDURE

MUST BE FOLLOWED
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SECTION 70

CONTAMINANT FATE AND TRANSP ORT

THISTHI SECTION DESCRIBESDESCRIBE THE SCREENING OF COPCSCOPC FOR FURTHER EVALUATION IN THE

BASELINE RISK ASSESSMENT PRESENTED IN SECTION 80 AND DISCUSSESDISCUSSE FACTORSFACTOR

THAT AFFECT THE ENVIRONMENTAL FATE AND TRANSPORT OF THE SELECTED

CONTAMINANTS

71 CONSTITUENT SCREENING FOR BASELINE RISK ASSESSMENT

COPCSCOPC DETECTED IN SOIL AND GROUNDWATER AT THE SEATTLE ANGSANG ARE

SUMMARIZED IN SECTION 56 TO FOCUSFOCU THE ASSESSMENT OF HUMAN HEALTH RISKSRISK

ASSOCIATED WITH THE COPCSCOPC SCREENING CRITERIA WERE APPLIED TO LIMIT THE

BASELINE RISK ASSESSMENT TO THOSE CONSTITUENTSCONSTITUENT THAT WERE DETERMINED NOT TO

COMPLY WITH REGULATORY CRITERIA CONSTITUENTSCONSTITUENT FOUND NOT TO COMPLY WITH

REGULATORY CRITERIA WERE ELEVATED FROM COPC STATUSSTATU TO CONFIRMED

CONTAMINANTSCONTAMINANT OF CONCERN COCS

FOR SCREENING PURPOSESPURPOSE COPCSCOPC DETECTED ABOVE PSGSPSG IN SITE

CHARACTERIZATION SAMPLESSAMPLE WERE EVALUATED FOR COMPLIANCE WITH THE

CORRESPONDING NUMERIC ARARSARAR USING THE MTCA STATISTICAL APPROACH
DETAILED IN WDOE 1992 THISTHI APPROACH REQUIRESREQUIRE THAT THE FOLLOWING

CRITERIA BE MET IN ORDER TO DEMONSTRATE COMPLIANCE WITH GIVEN NUMERIC

ARAR

1 THE 95 PERCENT UPPER CONFIDENCE LIMIT UCL TRUE MEAN CONCENTRATION

MUST BE LESSLES THAN THE NUMERIC ARAR

2 NO SINGLE SAMPLE CONCENTRATION CAN BE GREATER THAN TWO TIMESTIME THE

NUMERIC ARAR AND

3 LESSLES THAN TEN PERCENT OF THE SAMPLE CONCENTRATIONSCONCENTRATION CAN EXCEED THE

NUMERIC ARAR

THE SAMPLE POPULATION FOR THE COMPLIANCE SCREENING EVALUATION CONSISTED

OF THE ENTIRE RI DATA SET FOR EACH MATRIX SAMPLED EXCLUDING SITESPECIFIC

BACKGROUND SAMPLES BASED ON WDOE GUIDANCE WDOE 1992 SAMPLE

RESULTSRESULT REPORTED AS NOT DETECTED BY THE LABORATORY WERE ASSIGNED VALUE
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EQUAL TO ONEHALF THE DETECTION OR REPORTING LIMIT OF THE ANALYTICAL METHOD

USED

BENZERIE AND TCE IN GROUNDWATER WERE THE ONLY COPCSCOPC DETECTED AT

CONCENTRATIONSCONCENTRATION ABOVE PSGSPSG IN THE SITECHARACTERIZATIO SAMPLES THE DATA

VALUESVALUE USED IN THE COMPLIANCE SCREENING EVALUATION AND THE RELEVANT

SUMMARY STATISTICSSTATISTIC FOR THESE CONSTITUENTSCONSTITUENT ARE PRESENTED ON TABLE 71 THE

RESULTSRESULT OF THE SCREENING EVALUATION INDICATE THAT THE CONCENTRATIONSCONCENTRATION OF TCE

DETECTED IN GROUNDWATER DO NOT COMPLY WITH THE MTCA METHOD

CLEANUP LEVEL OR THE FEDERAL MCL FOR TCE THE MAXIMUM TCE

CONCENTRATION DETECTED IN GROUNDWATER WAS 17 JIGI WHICH IS MORE THAN

TWICE THE MTCA AND MCL CRITERION OF JIGI BASED ON THISTHI RESULT TCE

WAS ELEVATED FROM COPC STATUSSTATU TO CONFIRMED COC

THE CONCENTRATIONSCONCENTRATION OF BENZENE DETECTED IN GROUNDWATER ARE IN COMPLIANCE

WITH MTCA METHOD AND FEDERAL MCL CRITERIA BASED ON THE STATISTICAL

SCREENING EVALUATION AS SHOWN ON TABLE 71 THE 95 PERCENT UCL MEAN

CONCENTRATION 181 JIGL IS BELOW THE MTCAMCL CRITERION OF JIGI THE

MAXIMUM CONCENTRATION 76 TGI IS LESSLES THAN TWO TIMESTIME THE MTCAMCL
CRITERION AND ONLY TWO PERCENT OF THE SAMPLE CONCENTRATIONSCONCENTRATION EXCEED THE

MTCA MCL CRITERION

72 PHYSICAL AND CHEMICAL PROPERTIESPROPERTIE OF CONTAMINANTSCONTAMINANT OF CONCERN

TCE IN GROUNDWATER IS THE ONLY CONFIRMED COC IDENTIFIED TO DATE AT THE

SEATTLE ANGSANG THE EXISTING RI DATA ARE NOT SUFFICIENT TO IDENTIFY OTHER

COCSCOC FROM AMONG THE COPCSCOPC LISTED IN SECTION 56 THE PRIMARY PHYSICAL

AND CHEMICAL FACTORSFACTOR THAT AFFECT FATE AND TRANSPORT OF ICE IN THE

ENVIRONMENT ARE ITS HENRYSHENRY LAW CONSTANT SOLUBILITY
IN WATER AND

ORGANIC CARBONWATER PARTITION COEFFICIENT THESE FACTORSFACTOR ARE DESCRIBED

BELOW ALONG WITH THEIR RELEVANCE TO CONTAMINANT FATE AND TRANSPORT THE

NUMERICAL VALUESVALUE OF THE PHYSIOCHEMICAL FACTORSFACTOR FOR ICE ARE SUMMARIZED

ON TABLE 72

HENRYSHENRY LAW CONSTANT PROVIDESPROVIDE MEASURE OF THE TENDENCY OF

CONSTITUENT TO VOLATILIZE OR PARTITION FROM THE AQUEOUSAQUEOU OR WATER PHASE

TO THE VAPOR PHASE ORGANIC COMPOUNDSCOMPOUND HAVING VALUESVALUE GREATER THAN

IO ATMOSPHERESCUBIC METERSMETER PER MOLE ATMRN3 MOL TEND TO

VOLATILIZE FROM WATER ALTHOUGH ORGANIC COMPOUNDSCOMPOUND HAVING VALUESVALUE

LESSLES THAN 1O ATMM3MOL MAY VOLATILIZE FROM WATER OTHER PROCESSESPROCESSE

SUCH AS ADSORPTION TO SOIL ARE MORE LIKELY TO INFLUENCE TRANSPORT

72

KCSIIP4 40716



FINAL

TABLE 71

CONTAMINANTSCONTAMINANT OF POTENTIAL CONCERN DETECTED ABOVE PROJECT SCREENING GOALSGOAL IN

GROUNDWATER CHARACTERIZATION SAMPLESSAMPLE
143RD CCSQ SEATTLE ANGSANG SEATTLE WASHINGTON

LOCATION DATE SAINPLE NUMBER TRICHIOROETHENE BENZENE

BSOO5PZ 917 96 BSOO5PZ961 0035 001

BSOO5PZ 11597 BSOO5PZ971 05 05

BSOO5PZ 41197 BSOO5PZ972 05 05

BSOO5PZ 71197 BSOO5PZ973 05 05

BSOO6PZ 91796 BSOO6PZ961 0035 001

BSOO6PZ 11497 B5OO6PZ971 05 05

BSOO6PZ 41197 B5OO6PZ972 05 05

BSOO6PZ 71197 BSOO6PZ973 05 05

GP01 10896 GP1 05 25

GP02 10896 GP2 37 25

GP03 10896 GP3 05 76

GP04 10896 GP4 170 25

GP05 10896 GP5 41 27

GP06 10896 GP6 05 25

GP07 10896 GP7 05 25

GP08 10896 GP8 05 25

GP09 10896 GP9 05 25

GP10 10996 GP10 05 25

CFIL 10996 GPFL 05 25

GP12 10996 GP12 05 25

GP13 10996 GP13 05 25

GP14 10996 GP14 05 25

GP15 10996 GP15 05 25

GP16 10996 GP16 05 25

GP17 10996 GP17 05 25

GP18 10996 GP18 05 25

GP19 10996 GP19 05 25

GP20 10996 GP20 05 25

GP21 10996 GP21 05 25

GF22 10996 GP22 05 25

MW02 101896 MW2961 0035 001

MW02 121796 MW296130 05 05

MW02 11597 MW2971 05 05

MW02 41097 MW29722 05 05

MW02 71197 MW2973 05 05

MW03 101896 MW3961 004 001

L
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TABLE 71

CONTAMINANTSCONTAMINANT OF POTENTIAL CONCERN DETECTED ABOVE PROJECT SCREENING GOALSGOAL IN

GROUNDWATER CHARACTERIZATION SAMPLESSAMPLE

143RD CCSQ SEATTLE ANGSANG SEATTLE WASHINGTON

LOCATION DATE SAMPLE NUMBER TRICHIOROETHENE BENZENE

MW03 121796 MW396130 05 05

MW03 11597 MW3971 05 05

MW03 41197 MW3972 05 05

MW03 71197 MW3973 05 05

MW04 101896 MW4961 39 001

MW04 121796 MW496130 27 05

MW04 11497 MW4971 34 05

MW04 41197 MW4972 32 05

MW04 71197 MW4973 28 05

MW05 101896 MW5961 004 001

MWOSMWO 121796 MW596130 05 05

MW05 11497 MW5971 05 05

MW05 41197 MW5972 05 05

MW05 71097 MW5973 05

95 UCL MEAN CONCENTRATION 192 181

MAXIMUM CONCENTRATION 170 76

PERCENTAGE OF SAMPLESSAMPLE WITH DETECTIONSDETECTION ABOVE PSGARAR

PSGARAR

ALL CONCENTRATIONSCONCENTRATION IN MICROGRAMSMICROGRAM PER
LITER IGL

UCL UPPER CONFIDENCE LIMIT

SHADED CELLSCELL INDICATE POSITIVE DETECTION REPORTED BY THE LABORATORY OTHER POSITIVE CONCENTRATIONSCONCENTRATION

SHOWN REPRESENT ONEHALF THE METHOD REPORTING LIMIT

PSG PROJECT SCREENING GOAL SEE TABLE 54
ARAR APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENT SEE TABLE 54
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TABLE 72

PHYSIOCHEINICAL FACTORSFACTOR FOR TRICHIOROETHENE

143RD CCSQ SEATTLE ANGSANG SEATTLE WASHINGTON

HENRYSHENRY LAW CONSTANT ATMRN3 MOL 00091

WATER SOLUBILITY MGI 1100

ORGANIC CARBONWATER PARTITION
126

COEFFICIENT KOC MLG

ATMRN3 MOL ATMOSPHERESCUBIC METERSMETER PER MOLE

MGI MILLIGRAMSMILLIGRAM PER LITER

MLG MILLILITERSMILLILITER PER GRAM
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WATER SOLUBILITY IS AN IMPORTANT PROPERTY AFFECTING COMPOUND

MIGRATION IN SOIL AND GROUNDWATER IT IS EXPRESSED IN TERMSTERM OF THE

NUMBER OF MILLIGRAMSMILLIGRAM OF COMPOUND THAT CAN BE DISSOLVED IN ONE LITER

OF WATER UNDER STANDARD CONDITIONSCONDITION OF 25 DEGREESDEGREE AND ONE

ATMOSPHERE OF PRESSURE THE HIGHER THE VALUE OF SOLUBILITY THE GREATER

THE TENDENCY FOR COMPOUND TO DISSOLVE IN WATER AND HENCE BE

TRANSPORTED THROUGH SOIL AND GROUNDWATER

THE ORGANIC CARBONWATER PARTITION COEFFICIENT KOC PROVIDESPROVIDE AN INDEX

OF THE AFFINITY
OF AN ORGANIC COMPOUND TO SORB TO ORGANIC CARBON IN

SOIL LABORATORY STUDIESSTUDIE HAVE SHOWN ORGANIC FORMSFORM OF CARBON PRESENT

IN SOIL OR AQUIFER MATERIAL PROVIDE ADSORPTION SITESSITE FOR ORGANIC

COMPOUNDS WHEN COMPOUND ADSORBSADSORB TO ORGANIC CARBON ITS

MOVEMENT THROUGH SOIL OR GROUNDWATER IS SLOWED OR RETARDED THE

HIGHER THE KOC THE MORE LIKELY THE COMPOUND IS TO ADSORB TO ORGANIC

CARBON

73 FATE AND TRANSPORT OF CONTAMINANTSCONTAMINANT OF CONCERN

FATE AND TRANSPORT OF TCE IN GROUNDWATER IS CONTROLLED BY ITS AFFINITY TO

ADSORB TO ORGANIC CARBONCONTAINING PARTICULATE MATTER IN THE AQUIFER THE

RATESRATE OF BIODEGRADATION AND BIOKINETIC DECAY AND THE SOLUBILITYBASED

DIFFUSIVE DILUTION OF THE COMPOUND IN THE AQUIFER

THE PRIMARY ROUTE OF MIGRATION FOR THE TCE DETECTED AT THE SEATTLE ANGSANG
IS TRANSPORT IN GROUNDWATER NO HYDRAULIC CONNECTION BETWEEN

GROUNDWATER AT THE SEATTLE ANGSANG AND SURFACE WATER BODIESBODIE HAS BEEN

ESTABLISHED

CHEMICAL AND BIOLOGICAL REACTIONSREACTION THAT CAN CAUSE DEGRADATION OF TCE IN

THE ENVIRONMENT ARE DISCUSSED IN THE FOLLOWING SECTIONS PERSISTENCE OF

VOCSVOC SUCH AS TCE WILL VARY DEPENDING ON HOW THE COMPOUNDSCOMPOUND INTERACT

WITH THE CHEMICAL PHYSICAL AND BIOLOGICAL PROPERTIESPROPERTIE OF THE SOILAQUIFER

SOME COMPOUNDSCOMPOUND WILL DISSOLVE QUICKLY IN WATER BE SORBED LESSLES STRONGLY

ONTO SOIL AND MAY BE MORE OR LESSLES SUSCEPTIBLE TO DEGRADATION BY CHEMICAL

OR BIOLOGICAL ACTION THUSTHU THE RELATIVE CONCENTRATION OF VOCSVOC WILL VARY

WITH TIME AND DISTANCE FROM THE SOURCE OF THE VOCS THISTHI EFFECT IS CALLED

WEATHERING

76

KCSIIP4 40720



FINAL

731 AEROBIC PROCESSESPROCESSE

AEROBIC DEGRADATION IS BIOLOGICAL PROCESSPROCES IN WHICH BACTERIA UTILIZE

OXYGEN MOLECULESMOLECULE IN WATERSOIL SYSTEM TO DEGRADE ORGANIC COMPOUNDS
IN THE AEROBIC DEGRADATION PROCESSPROCES THE BACTERIA DERIVE ENERGY FROM THE

BREAKDOWN REACTION AND UTILIZE THE ORGANIC COMPOUND AS SOURCE OF

CARBON THE AEROBIC PROCESSPROCES TYPICALLY INVOLVESINVOLVE THE ADDITION OF OXYGEN AND

THE REMOVAL OF HYDROGEN FROM THE ORGANIC COMPOUND SUCH THAT THE

COMPOUND IS OXIDIZED

THE RESULTSRESULT OF EARLY LABORATORY STUDIESSTUDIE INDICATED THAT AEROBIC DEGRADATION

OF CHLORINATED SOLVENTSSOLVENT SUCH AS TCE DOESDOE NOT OCCUR HOWEVER MORE RECENT

STUDIESSTUDIE INDICATE THAT AEROBIC DEGRADATION OF CHLORINATED SOLVENTSSOLVENT CAN

OCCUR PARTICULARLY WHEN DEGRADING BACTERIA ARE STIMULATED BY THE

ADDITION OF METHANE AND OXYGEN HOWEVER THISTHI AEROBIC PROCESSPROCES IS NOT

BELIEVED TO OCCUR UNDER NATURAL CONDITIONS

732 ANAEROBIC PROCESSESPROCESSE

ANAEROBIC PROCESSESPROCESSE ARE THOSE IN WHICH ORGANIC COMPOUNDSCOMPOUND ARE DEGRADED

BY BACTERIA IN THE ABSENCE OF OXYGEN INSTEAD OF FREE OXYGEN THE ANAEROBIC

BACTERIA UTILIZE INORGANIC OXYGEN BEARING COMPOUNDSCOMPOUND SUCH AS NITRATESNITRATE

SULFATESSULFATE AND CARBON DIOXIDE TO DEGRADE ORGANIC COMPOUNDS STUDIESSTUDIE HAVE

REPORTED THAT UNDER METHANOGENIC CONDITIONSCONDITION WHERE SULFATE IS USED BY

BACTERIA TO FACILITATE DEGRADATION THE DEGRADATION OF TCE CAN OCCUR VIA

REDUCTIVE DECHLORINATION

REDUCTIVE DECHLORINATION IS PROCESSPROCES WHERE BACTERIAL ACTION RESULTSRESULT IN THE

REMOVAL OF CHLORINE ATOMSATOM FROM THE CHLORINATED SOLVENT IN ANAEROBIC

PROCESSESPROCESSE REDUCTIVE DECHLORINATION WILL REMOVE CHLORINE ATOM FROM TCE

RESULTING IN TRANSFORMATION TO DICHIOROETHENE DCI ISOMER CONTINUED

REDUCTIVE DECHLORINATION TRANSFORMSTRANSFORM THE DCE ISOMER TO VINYL CHLORIDE AND

THE REDUCTIVE DECHLORINATION PROCESSPROCES CONCLUDESCONCLUDE WITH THE TRANSFORMATION OF

VINYL CHLORIDE TO ETHENE THE DCE ISOMER AND VINYL CHLORIDE ARE REFERRED

TO AS INTERMEDIARY CHEMICAL COMPONENTSCOMPONENT OF THE REDUCTIVE DECHLORINATION

PROCESS ANAEROBIC DEGRADATION OF CHLORINATED SOLVENTSSOLVENT WAS DISCOVERED

WHEN AQUIFERSAQUIFER WERE FOUND CONTAMINATED WITH INTERMEDIARY CHEMICAL

COMPONENTSCOMPONENT WHICH HAD NOT HISTORICALLY BEEN USED AT THE OVERLYING SITES

STUDIESSTUDIE HAVE INDICATED THAT DURING ANAEROBIC DEGRADATION THE RELATIVE

RATIOSRATIO OF INTERMEDIARY CHEMICAL COMPONENTSCOMPONENT SUCH AS DCE AND VINYL

CHLORIDE ARE DEPENDENT UPON THE LEVEL OF METHANOGENIC ACTIVITY OF THE

WATERSOIL SYSTEM UNDER TYPICAL ENVIRONMENTAL CONDITIONSCONDITION DCE WILL BE
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MORE PREDOMINANT THAN VINYL CHLORIDE WHEN METHANOGENIC ACTIVITY IS

VERY HIGH HOWEVER VINYL CHLORIDE WILL BE THE PREDOMINANT INTERMEDIARY

CHEMICAL COMPONENT

VARIOUSVARIOU LABORATORY STUDIESSTUDIE HAVE INDICATED THAT 11DCE AS WELL AS TRANSTRAN

12DCE AND CIS12DCE ARE FORMED FROM TCE DURING THE ANAEROBIC

PROCESS ANOTHER STUDY DETERMINED THAT ONLY THE INTERMEDIARY CHEMICAL

COMPONENT 12DCE IS PRESENT IT HAS BEEN SUGGESTED THAT PH PLAYSPLAY ROLE

IN THE SPECIFIC DCE ISOMERSISOMER FORMED FROM THE REDUCTIVE DECHLORINATION OF

TCE

IN SUMMARY WHILE IT IS KNOWN THAT CHLORINATED ORGANIC COMPOUNDSCOMPOUND WILL

DEGRADE THROUGH ANAEROBIC PROCESSESPROCESSE THE
SPECIFIC

CONDITIONSCONDITION REQUIRED TO

INITIATE AND MAINTAIN THESE ANAEROBIC PROCESSESPROCESSE ARE NOT WELL UNDERSTOOD

THE PRESENCE OF ONLY LOW CONCENTRATIONSCONCENTRATION OF AN ORGANIC COMPOUND IN

WATERSOIL SYSTEM MAY NOT BE ADEQUATE TO STIMULATE BACTERIAL GROWTH

REQUIRED TO INITIATE THE ANAEROBIC PROCESS IN ADDITION CERTAIN OXYGEN

SOURCESSOURCE MAY BE REQUIRED BY DEGRADING BACTERIA TO BREAKDOWN SPECIFIC

ORGANIC COMPOUNDS FOR EXAMPLE THERE IS
CONFLICTING RESEARCH REGARDING

THE DEGRADABILITY OF TCE UNDER DENITRIFYING CONDITIONS FINALLY THE

CONDITIONSCONDITION THAT AFFECT THE RATESRATE AT WHICH ANAEROBIC PROCESSESPROCESSE PROCEED ARE

NOT COMPLETELY QUANTIFIED IT HAS BEEN SUGGESTED THAT THERE IS SPECIFIC

REDOX POTENTIAL THRESHOLD ABOVE WHICH DEGRADATION OF TCE TO VINYL

CHLORIDE WILL OCCUR RAPIDLY

733 ABIOTIC PROCESSESPROCESSE

ABIOTIC PROCESSESPROCESSE INCLUDE STRICTLY CHEMICAL AND PHOTOCHEMICAL REACTIONSREACTION

AND PHYSICAL PROCESSESPROCESSE SUCH AS LEACHING AND VOLATILIZATION ABIOTIC

PROCESSESPROCESSE CAN BE IMPORTANT IN THE ASSESSMENT OF THE DEGRADATION

CHARACTERISTICSCHARACTERISTIC OF WATERSOIL SYSTEM TCE CAN DEGRADE ABIOTICALLY TCE

MAY UNDERGO REDUCTIVE DEHALOGENATION PROCESSPROCES TO FORM 11DCE CIS12

DCE OR TRANS12DCE HOWEVER THISTHI IS TYPICALLY BIOLOGICAL DEGRADATION

REACTION AND IS NOT SIGNIFICANT ABIOTIC PROCESSPROCES FOR TCE
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SECTION 80

BASELINE RISK ASSESSMENT

THE STATE OF WASHINGTON HAS DEVELOPED HUMAN HEALTH RISK ASSESSMENT

PROCEDURESPROCEDURE FOR USE IN ESTABLISHING SITESPECIFIC CLEANUP LEVELSLEVEL FOR SITESSITE

IMPACTED BY HAZARDOUSHAZARDOU SUBSTANCES THESE PROCEDURESPROCEDURE WERE USED IN

BASELINE RISK ASSESSMENT TO EVALUATE THE POTENTIAL HUMAN HEALTH RISKSRISK

ASSOCIATED WITH THE TCE DETECTED IN GROUNDWATER AT THE SEATTLE ANGS
THE PURPOSE METHODSMETHOD AND RESULTSRESULT OF THE BASELINE RISK ASSESSMENT ARE

DESCRIBED IN THISTHI SECTION

81 PURPOSE OF THE BASELINE RISK ASSESSMENT

BASELINE RISK ASSESSMENT PROVIDESPROVIDE AN EVALUATION OF THE POTENTIAL
THREAT

TO HUMAN HEALTH POSED BY COCSCOC AT SITE IN THE ABSENCE OF ANY RA IF

ECOLOGICAL RECEPTORSRECEPTOR EXIST THE BASELINE RISK ASSESSMENT MAY INCLUDE AN

EVALUATION OF POTENTIAL ECOLOGICAL RISKS THE BASELINE RISK ASSESSMENT

PROVIDESPROVIDE THE BASISBASI FOR DETERMINING WHETHER OR NOT
ARTY

RA IS NECESSARY

AND THE JUSTIFICATION
FOR PERFORMING THE RA

THE OBJECTIVE
OF THE SCREENINGLEVEL BASELINE RISK ASSESSMENT CONDUCTED FOR

THE SEATTLE ANGSANG WAS TO PROVIDE AN UPPER BOUND ON THE POTENTIAL HEALTH

RISKSRISK ASSOCIATED WITH EXPOSURE TO THE OBSERVED CONCENTRATIONSCONCENTRATION OF TCE IN

GROUNDWATER THE RISK ASSESSMENT WAS PERFORMED USING DATA GENERATED

DURING THE RI AS NO ECOLOGICAL RECEPTORSRECEPTOR WERE IDENTIFIED DURING THE RI

ONLY HUMAN HEALTH RISKSRISK WERE QUANTIFIED

82 IDENTIFICATION OF CONTAMINANTSCONTAMINANT OF CONCERN

AS DISCUSSED IN SECTION 70 THE ONLY CONFIRMED COC IDENTIFIED AT THE

SEATTLE ANGSANG BASED ON THE EXISTING SITECHARACTERIZATIO DATA IS TCE IN

GROUNDWATER CONCENTRATIONSCONCENTRATION OF TCE DETECTED IN GROUNDWATER AT THE

STATION DO NOT COMPLY WITH THE MTCA METHOD CLEANUP LEVEL OR THE

FEDERAL MCL OF JIGI
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83 HUMAN HEALTH RISK ASSESSMENT

AN ASSESSMENT OF THE POTENTIAL HUMAN HEALTH RISKSRISK ASSOCIATED WITH THE

OBSERVED TCE CONCENTRATIONSCONCENTRATION IN GROUNDWATER AT THE STATION WAS

PERFORMED ACCORDING TO THE EXPOSURE AND RISK CHARACTERIZATION PROCEDURESPROCEDURE

AND SPECIFICATIONSSPECIFICATION USED TO DERIVE SITESPECIFIC MTCA METHOD CLEANUP

LEVELSLEVEL WAC 173340720 THE HEALTH RISK ASSESSMENT CONSISTED OF

TOXICITY ASSESSMENT AN EXPOSURE ASSESSMENT AND CHARACTERIZATION OF RISKS

THESE COMPONENTSCOMPONENT ARE DESCRIBED SEPARATELY BELOW

831 TOXICITY ASSESSMENT

THE TOXICITY ASSESSMENT CONSISTSCONSIST OF COLLECTING AVAILABLE DATA REGARDING THE

POTENTIAL FOR COCSCOC TO CAUSE ADVERSE EFFECTSEFFECT IN EXPOSED INDIVIDUALS THESE

TOXICITY DATA ARE USED IN CONJUNCTION WITH EXPOSURE ASSUMPTIONSASSUMPTION DERIVED

FROM THE EXPOSURE ASSESSMENT TO CHARACTERIZE THE ASSOCIATED POTENTIAL

HUMAN HEALTH RISKS THE TOXICITY ASSESSMENT FOR THE SEATTLE ANGSANG RELIED

ON EXISTING
DATA PUBLISHED IN SCIENTIFIC LITERATURE AND DID NOT INVOLVE THE

DEVELOPMENT OF NEW DATA ON TOXICITY OR DOSERESPONSE RELATIONSHIPS THE

WDOE PUBLISHESPUBLISHE AN ANNUAL UPDATE OF TOXICOLOGICAL DATA FOR USE IN

CALCULATING CLEANUP LEVELSLEVEL UNDER MTCA THE MOST RECENTLY AVAILABLE

UPDATE FROM WDOE AND THE USEPA INTEGRATED RISK INFORMATION SYSTEM

IRISIRI DATABASE WERE USED IN PERFORMING THE TOXICITY ASSESSMENT FOR THE

SEATTLE ANGS

PUBLISHED TOXICITY
FACTORSFACTOR USED IN THE ASSESSMENT OF HUMAN HEALTH RISKSRISK

INCLUDE

USEPA REFERENCE DOSESDOSE RIDS ORAL AND INHALATION RIDSRID ARE

USEPA TOXICITY
VALUESVALUE FOR EVALUATING NONCARCINOGENIC HEALTH EFFECTSEFFECT

ASSOCIATED WITH INDIVIDUAL COMPOUNDS RFDSRFD ARE USED IN CONJUNCTION

WITH EXPOSURE ASSUMPTIONSASSUMPTION DERIVED FROM THE EXPOSURE ASSESSMENT TO

CHARACTERIZE POTENTIAL NONCARCINOGENIC HEALTH RISKS

CARCINOGENIC POTENCY FACTORSFACTOR CPFS ORAL AND INHALATION CPFSCPF ARE

USEPA VALUESVALUE THAT CHARACTERIZE THE CARCINOGENIC POTENCY OF

COMPOUND CPFSCPF ARE USED IN CONJUNCTION WITH EXPOSURE ASSUMPTIONSASSUMPTION

TO QUANTIFY POTENTIAL CARCINOGENIC HEALTH RISKS CPFSCPF ARE EXPRESSED IN

UNITSUNIT OF KGDAYMG OR MGKGDAY1 DENOTING NUMERICAL RISK PER

MG OF COMPOUND PER KG OF BODY WEIGHT PER DAY OF EXPOSURE
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AS TCE IS CARCINOGEN THE POTENTIAL CANCER RISKSRISK ASSOCIATED WITH

EXPOSURE TO TCE WERE EVALUATED IN THE BASELINE RISK ASSESSMENT THE CPF

FOR ORAL EXPOSURE IE DRINKING WATER INGESTION TO TCE IS 0011 KG
DAYMG

832 EXPOSURE ASSESSMENT

THISTHI SECTION PRESENTSPRESENT THE METHOD USED TO ASSESSASSES POTENTIAL HUMAN

EXPOSURESEXPOSURE TO THE TCE DETECTED IN GROUNDWATER AT THE SEATTLE ANGS THE

METHOD THAT WAS USED IS BASED ON THE MTCA APPROACH FOR DEVELOPING

SITESPECIFIC METHOD CLEANUP LEVELSLEVEL FOR GROUNDWATER WAC 173340

720 THE MTCA APPROACH CONSIDERSCONSIDER DRINKING WATER TO BE THE HIGHEST

POTENTIAL BENEFICIAL USE OF GROUNDWATER EXPECTED TO OCCUR UNDER BOTH

CURRENT AND FUTURE SITEUSE CONDITIONS THE REASONABLE MAXIMUM

EXPOSURE TO HAZARDOUSHAZARDOU SUBSTANCESSUBSTANCE IS ASSUMED TO OCCUR THROUGH INGESTION

OF DRINKING WATER AND INHALATION OF VOLATILE SUBSTANCESSUBSTANCE DURING SHOWERING

AND OTHER DOMESTIC WATER USES THE MTCA APPROACH IS THUSTHU CONSERVATIVE

FROM THE STANDPOINT OF ESTIMATING EXPOSURESEXPOSURE FOR THE EVALUATION OF HUMAN

HEALTH RISKS

THE FOLLOWING EQUATION WAS USED TO ESTIMATE THE CARCINOGENIC EXPOSURE

DOSE FOR TCE

EXPOSURE DOSE CONCENTRATION MGI INH INGESTION RATE 1DAY EXPOSURE DURATION

AVG BODY WT KG LIFETIME DURATION

EXPOSURE DOSE IS EXPRESSED IN UNITSUNIT OF MGKGDAY INH IS THE INHALATION

CORRECTION FACTOR WHICH IS EQUAL TO FOR VOLATILE ORGANIC HAZARDOUSHAZARDOU

SUBSTANCESSUBSTANCE SUCH AS TCE WAC 173340720 IN ACCORDANCE WITH MTCA

WAC 173340720F3J THE DRINKING WATER INGESTION RATE WAS

ASSUMED TO BE LITERSLITER PER DAY THE AVERAGE BODY WEIGHT WAS ASSUMED TO

BE 70 KG THE EXPOSURE DURATION WAS ASSUMED TO BE 30 YEARSYEAR AND THE

LIFETIME DURATION WAS ASSUMED TO BE 75 YEARS THE TCE CONCENTRATION

USED IN CALCULATING EXPOSURE DOSE WAS THE MAXIMUM CONCENTRATION

DETECTED IN GROUNDWATER DURING THE RI 0017 MGI IN

GEOPROBEHYDROPUNCH SAMPLE GP4

USING THE ABOVE EQUATION AND ASSUMPTIONSASSUMPTION THE CALCULATED CARCINOGENIC

EXPOSURE DOSE FOR TCE IS 194 10 MGKGDAY THISTHI CALCULATED EXPOSURE

DOSE WAS USED IN CONJUNCTION WITH THE CPF DESCRIBED IN SECTION 831 TO

ESTIMATE THE NUMERIC CANCER RISK ASSOCIATED WITH TCE IN GROUNDWATER AT

THE STATION
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833 RISK CHARACTERIZATION

CANCER RISK IS EXPRESSED AS THE INCREMENTAL PROBABILITY OF PERSON

CONTRACTING CANCER OVER LIFETIME AS RESULT OF EXPOSURE TO KNOWN OR

SUSPECTED CARCINOGEN INCREMENTAL REFERSREFER TO THE FACT THAT THE CANCER RISK

IS IN EXCESSEXCES OF THE PERSONSPERSON NORMAL RISK WITHOUT THISTHI EXPOSURE THE

ESTIMATED EXCESSEXCES CANCER RISK IS CALCULATED BY MULTIPLYING THE EXPOSURE

DOSE BY THE CPF

EXCESSEXCES CANCER RISK EXPOSURE DOSE CPF

THE USEPA HAS AN EXCESSEXCES CANCER RISK GOAL RANGE OF 10 TO 10
USEPA 1989 WHERE AN EXCESSEXCES CANCER RISK OF 10 IS EQUIVALENT TO ONE

EXCESSEXCES INCIDENCE OF CANCER IN 1000000 PEOPLE AND AN EXCESSEXCES RISK OF 10
INDICATESINDICATE RISK OF ONE IN 10000 THE WDOE UPPER BOUND ON THE

ACCEPTABLE EXCESSEXCES CANCER RISK FOR INDIVIDUAL HAZARDOUSHAZARDOU SUBSTANCESSUBSTANCE IS

106 WAC 173340705

USING THE ABOVE EQUATION THE ESTIMATED EXCESSEXCES CANCER RISK ASSOCIATED WITH

THE MAXIMUM TCE CONCENTRATION DETECTED IN GROUNDWATER AT THE SEATTLE

ANGSANG IS 214 10 THISTHI VALUE EXCEEDSEXCEED THE WDOE ACCEPTABLE CANCER RISK

LEVEL OF 106 AS DISCUSSED IN SECTION 575 ADDITIONAL SOIL AND

GROUNDWATER VOC DATA ARE NEEDED TO ADEQUATELY CHARACTERIZE THE SITE

EVALUATE COMPLIANCE WITH ARARSARAR AND ASSESSASSES HUMAN HEALTH RISKS

84 UNCERTAINTY ANALYSISANALYSI

THE RESULTSRESULT OF THE QUANTITATIVE HUMAN HEALTH RISK ASSESSMENT PRESENTED IN

SECTION 833 CONTAIN VARIOUSVARIOU DEGREESDEGREE OF UNCERTAINTY WHICH REFLECT THE

UNCERTAINTIESUNCERTAINTIE IN THE ASSUMPTIONSASSUMPTION UNDERLYING THE RISK ASSESSMENT AMONG
THESE ARE

UNCERTAINTY IN THE LABORATORY ANALYTICAL RESULTSRESULT

UNCERTAINTY IN THE TOXICOLOGICAL BASESBASE OF PUBLISHED TOXICITY FACTORSFACTOR

RFDSRFD AND CPFSCPF

UNCERTAINTY IN THE EXPOSURE ASSUMPTIONSASSUMPTION AND EXPOSURE FACTOR VALUESVALUE

USED IN THE RISK CALCULATIONSCALCULATION AND

THE CUMULATIVE UNCERTAINTY IN CALCULATED RISKSRISK RESULTING FROM THE

MATHEMATICAL MANIPULATION OF THE ABOVE FACTORS
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WITH THE EXCEPTION OF LABORATORY ANALYTICAL RESULTSRESULT THE FACTORSFACTOR LISTED ABOVE

ARE CONSERVATIVE IN NATURE AND TYPICALLY LEAD TO OVERESTIMATESOVERESTIMATE OF RISK

LABORATORY ANALYTICAL RESULTSRESULT CONTAIN UNCERTAINTIESUNCERTAINTIE INHERENT IN VARIOUSVARIOU

STAGESSTAGE OF THE ANALYTICAL PROCESS FOR EXAMPLE USEPA ANALYTICAL QAQC
GUIDELINESGUIDELINE ALLOW 20 PERCENT ERROR IN THE CALIBRATION FOR METALS IF THE

SAMPLE MATRIX PRODUCESPRODUCE INTERFERENCESINTERFERENCE COMMON OCCURRENCE IN

ENVIRONMENTAL SAMPLESSAMPLE 25 PERCENT OR GREATER UNDERESTIMATE OR

OVERESTIMATE OF THE TRUE ANALYTE CONCENTRATION COULD OCCUR THE NET RESULT

OF THESE ANALYTICAL UNCERTAINTIESUNCERTAINTIE IS THAT ANALYTE CONCENTRATIONSCONCENTRATION REPORTED BY

LABORATORIESLABORATORIE MAY CONTAIN POSITIVE OR NEGATIVE BIASESBIASE OF THISTHI MAGNITUDE

UNLIKE THE UNCERTAINTY IN ANALYTICAL RESULTSRESULT THE UNCERTAINTY ASSOCIATED

WITH TOXICOLOGICAL DATA IS USUALLY CONSERVATIVE IN NATURE BECAUSE THE RFDSRFD
AND CPFSCPF ARE DEVELOPED BY THE USEPA WITH THE INTENT THAT EVEN SENSITIVE

MEMBERSMEMBER OF THE POPULATION WILL BE SUFFICIENTLY PROTECTED FOR EXAMPLE AN

EXAMINATION OF THE USEPASUSEPA IRISIRI DATABASE SHOWSSHOW THAT THE SAFETY FACTORSFACTOR

USED IN COMPUTING RFDSRFD RANGE FROM 10 TO 10000

THE CPFSCPF USED IN RISK ASSESSMENT REPRESENT THE 95 PERCENT UCL VALUE

DERIVED FROM AVAILABLE PUBLISHED DATA THISTHI MEANSMEAN THAT ACTUAL RISKSRISK ARE

UNLIKELY TO BE HIGHER THAN THE POTENTIAL RISKSRISK ESTIMATED IN THE BASELINE RISK

ASSESSMENT BUT THEY MAY BE CONSIDERABLY LOWER USE OF THE 95 PERCENT

UCL CPF VALUE IS CONSISTENT WITH THE USEPA AND WDOE APPROACH OF

USING REASONABLE MAXIMUM EXPOSURE SCENARIOSSCENARIO IN ESTIMATING RISK

REASONABLE MAXIMUM EXPOSURE IS DEFINED AS THE HIGHEST EXPOSURE THAT

CAN REASONABLY BE EXPECTED TO OCCUR AT SITE RISK EVALUATIONSEVALUATION BASED ON

REASONABLE MAXIMUM EXPOSURE SCENARIOSSCENARIO ARE INTENDED TO BE CONSERVATIVE

BY CHARACTERIZING THE RISKSRISK TO MAXIMALLY EXPOSED RECEPTOR THISTHI

APPROACH IS THUSTHU INHERENTLY CONSERVATIVE AND TENDSTEND TO OVERESTIMATE RISK

THE ESTIMATION OF CANCER AND NONCANCER RISKSRISK IN THE BASELINE RISK

ASSESSMENT FOLLOWED USEPA AND WDOE GUIDELINES THE USEPA AND

WDOE MAKE USE OF DEFAULT EXPOSURE FACTORSFACTOR TO ESTIMATE RISKSRISK ASSOCIATED

WITH REASONABLE MAXIMUM EXPOSURES AS WITH TOXICOLOGICAL DATA DEFAULT

EXPOSURE FACTORSFACTOR ARE USED TO ENSURE THAT POTENTIAL RECEPTORSRECEPTOR ARE ADEQUATELY

PROTECTED THE DEFAULT EXPOSURE FACTORSFACTOR ARE CONSERVATIVE BY DESIGN AND

THUSTHU CONTRIBUTE TO THE CONRVTIVE NATURE OF THE BA5ELINC RISK EMCRIT
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SECTION 90

CONCLUSIONSCONCLUSION

ENVIRONMENTAL SAMPLESSAMPLE WERE COLLECTED AT THE SEATTLE ANGSANG TO CHARACTERIZE

SOIL AND GROUNDWATER QUALITY AT THE SITE THE RESULTSRESULT OF THE SAMPLE

CHEMICAL ANALYSESANALYSE WERE USED TO IDENTIFY COPCSCOPC AT THE SITE COPCSCOPC
INCLUDE THOSE CONSTITUENTSCONSTITUENT DETECTED IN AT LEAST ONE SAMPLE AT

CONCENTRATIONSCONCENTRATION THAT CANNOT BE ATTRIBUTED TO BACKGROUND CONCENTRATIONSCONCENTRATION OR

SAMPLING LABORATORY CONTAMINATION

COPCSCOPC IDENTIFIED AT THE SEATTLE ANGSANG INCLUDE

SOIL

TPH AS GASOLINE DIESEL AND HEAVY OIL

TCE

GROUNDWATER

BENZENE 111TRICHIOROETHANE

TOLUENE TCE

ETHYLBENZENE ACETONE

XYLENESXYLENE 135TRIMETHYLBENZENE

CIS12DICHLOROETHEN PCE

12DICHIOROETHANE

PSGSPSG DERIVED FROM STATE AND FEDERAL ARARSARAR WERE DEVELOPED FOR THE

CONSTITUENTSCONSTITUENT DETECTED IN THE RI SAMPLES BENZENE AND TCE WERE EACH

DETECTED AT CONCENTRATIONSCONCENTRATION EXCEEDING MTCA METHOD CLEANUP LEVELSLEVEL IN

TWO SEPARATE GEOPROBELIYDROPUNC GROUNDWATER SAMPLESSAMPLE COLLECTED IN

THE SOUTHERN PORTION OF THE STATION NONE OF THE OTHER COPCSCOPC DETECTED IN

THE VICINITY OF THE IRP SITE OR ELSEWHERE AT THE STATION EXCEEDED PSGS
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TO FOCUSFOCU THE ASSESSMENT OF RISKSRISK ASSOCIATED WITH THE COPCSCOPC IDENTIFIED AT

THE SEATTLE ANGSANG COPCSCOPC DETECTED ABOVE PSGSPSG WERE SCREENED FOR

COMPLIANCE WITH ARARSARAR USING MTCA STATISTICAL CRITERIA BENZENE AND

TCE IN GROUNDWATER ARE THE ONLY COPCSCOPC THAT WERE DETECTED ABOVE PSGS

THE OBSERVED CONCENTRATIONSCONCENTRATION OF BENZENE IN GROUNDWATER WERE FOUND TO

COMPLY WITH THE MTCA METHOD CLEANUP LEVEL FOR BENZENE BASED ON

THE STATISTICAL SCREENING EVALUATION THE OBSERVED CONCENTRATIONSCONCENTRATION OF TCE

IN GROUNDWATER WERE FOUND NOT TO COMPLY WITH THE ASSOCIATED MTCA
METHOD CLEANUP LEVEL

SCREENINGLEVEL BASELINE RISK ASSESSMENT WAS PERFORMED TO PROVIDE AN

UPPER BOUND ON THE
POTENTIAL

HUMAN HEALTH RISKSRISK ASSOCIATED WITH

EXPOSURE TO THE OBSERVED CONCENTRATIONSCONCENTRATION OF TCE IN GROUNDWATER AT THE

STATION THE HEALTH RISKSRISK WERE EVALUATED USING THE HIGHEST TCE

CONCENTRATION DETECTED IN GROUNDWATER 17 IIGL THE REASONABLE

MAXIMUM EXPOSURE SCENARIO ASSUMED IN THE BASELINE RISK ASSESSMENT WAS

THE USE OF SITE GROUNDWATER FOR DRINKING WATER AND OTHER DOMESTIC

PURPOSES THE ESTIMATED EXCESSEXCES CANCER RISK ASSOCIATED WITH INGESTION AND

INHALATION EXPOSURESEXPOSURE TO TCE UNDER THISTHI SCENARIO IS 214 106 THISTHI VALUE

EXCEEDSEXCEED THE WDOE ACCEPTABLE CANCER RISK LEVEL OF 10

THE DISTRIBUTION OF VOCSVOC DETECTED IN GROUNDWATER AT THE STATION DOESDOE NOT

DISPLAY ANY CLEAR PATTERN TO SUGGEST THE POSSIBLE SOURCESSOURCE OF THE VOCS
THE PAINT STORAGE BUILDING BUILDING 203 FIGURE 43 MAY REPRESENT

SOURCE OF THE DISSOLVED VOCSVOC DETECTED IN BACKGROUND MONITORING WELL

BSOO4PZ HOWEVER THE RI DATA ARE INSUFFICIENT TO DETERMINE WHETHER

BUILDING 203 OR DIFFERENT ON OR OFFSITE SOURCE MAY BE RESPONSIBLE FOR THE

VOCSVOC DETECTED IN THISTHI AND OTHER AREASAREA OF THE SITE

ADDITIONAL SOIL AND GROUNDWATER INVESTIGATION IS NECESSARY TO DETERMINE

THE SOURCE AND EXTENT OF THE DISSOLVED VOCSVOC DETECTED IN GROUNDWATER AT

THE SEATTLE ANGS THE ADDITIONAL SOIL AND GROUNDWATER DATA ARE NEEDED

TO ADEQUATELY CHARACTERIZE SUBSURFACE VOC CONCENTRATIONSCONCENTRATION AT THE STATION

EVALUATE COMPLIANCE WITH ARARSARAR AND ASSESSASSES POTENTIAL HUMAN HEALTH RISKSRISK

ASSOCIATED WITH THE VOCS
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SECTION 100

RE COMMENDATIONSCOMMENDATION

BASED ON THE RESULTSRESULT OF THE ENVIRONMENTAL SAMPLING AND THE BASELINE RISK

ASSESSMENT CONDUCTED DURING THE RI FURTHER INVESTIGATION OF VOCSVOC IN SOIL

AND GROUNDWATER AT THE SEATTLE ANGSANG IS RECOMMENDED THE INVESTIGATION

SHOULD INCLUDE ADDITIONAL DISCRETE SAMPLING OF SOIL AND GROUNDWATER IN

THE SOUTHERN AND NORTHWEST PORTIONSPORTION OF THE STATION WHERE VOCSVOC WERE

PREVIOUSLY DETECTED IN GROUNDWATER THE INVESTIGATION SHOULD ALSO

INCLUDE QUARTERLY SAMPLING OF THE EXISTING GROUNDWATER MONITORING WELLSWELL

AND ANY NEW WELLSWELL INSTALLED DURING THE INVESTIGATION

THE SOIL AND GROUNDWATER SAMPLESSAMPLE COLLECTED DURING THE SUPPLEMENTAL

INVESTIGATION SHOULD BE ANALYZED FOR VOCSVOC AND THE RESULTSRESULT EVALUATED TO

DETERMINE THE SOURCE AND EXTENT OF DISSOLVED VOCSVOC IN GROUNDWATER THE

RESULTSRESULT OF THE ADDITIONAL SAMPLING SHOULD ALSO BE USED TO REFINE THE

PRELIMINARY ESTIMATESESTIMATE OF HUMAN HEALTH RISKSRISK OBTAINED FROM THE BASELINE

RISK ASSESSMENT

IN ADDITION TO THE SUPPLEMENTAL VOC CHARACTERIZATION FURTHER SOIL

SAMPLING IN THE VICINITY OF PASI SOIL BORING BSOO3BH IS RECOMMENDED

TO DETERMINE THE EXTENT OF TPH CONTAMINATION THAT WAS DETECTED ABOVE THE

MTCA METHOD CLEANUP LEVEL IN THISTHI AREA DURING THE PASI

THE ADDITIONAL RECOMMENDED INVESTIGATION ACTIVITIESACTIVITIE WILL PROVIDE THE

NECESSARY SITE CHARACTERIZATION FOR AN FS
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SECTION 110

REFERENCESREFERENCE

ENVIRONMENTAL RESOURCESRESOURCE MANAGEMENT ERM 1995 FINAL QUALITY
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NO 9406
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111

KCSIIP4 40731



FINAL

WDOE 1994B MODEL TOXICSTOXIC CONTROL ACT CLEANUP LEVELSLEVEL AND RISK CALCULATIONSCALCULATION

CLARC II UPDATE PUBLICATION NO 94145

WDOE 1995 GUIDANCE ON SAMPLING AND DATA ANALYSISANALYSI METHODSMETHOD PUBLICATION

NO 9449

112

KCSIIP4 40732



FINAL

APPENDIX

TEHNIAL MEMORANDA FOR
FIELD TI VI TIESTIE

KCSIIP4 40733



MEMORANDUM

TO ROBIN WEESNER MIKE ARNOLD

FROM FRANK LAMPHERE

SUBJECT GROUND WATER MONITORING SEATTLE ANGSANG SEPTEMBER 17
1996

DATE SEPTEMBER 15 1996

THISTHI DOCUMENT OUTLINESOUTLINE THE DETAILSDETAIL OF GROUND WATER SAMPLING ON

SEPTEMBER 17 AT THE SEATTLE AIR NATIONAL GUARD STATION SEATTLE ANGSANG
SEATTLE WASHINGTON GROUND WATER SAMPLESSAMPLE WILL BE COLLECTED FROM

EXISTING MONITORING WELLSWELL AT THE SEATTLE ANGS

HEALTH AND SAFETY REQUIREMENTSREQUIREMENT

ALL PERSONNEL ARE TO BE FAMILIAR WITH AND MUST FOLLOW THE SITEWIDE

SAFETY AND HEALTH PLAN THISTHI INCLUDESINCLUDE USING THE CORRECT LEVELSLEVEL OF

PERSONAL PROTECTIVE EQUIPMENT PPE THE SITE SAFETY OFFICER WILL

ENSURE THAT ALL PERSONNEL PRESENT DURING FIELD WORK FILL OUT THE DAILY

TAILGATE FORMS

GROUND WATER SAMPLING PROCEDURESPROCEDURE

PRIOR TO PURGING EACH MONITORING WELL GROUND WATER LEVELSLEVEL WILL BE

MEASURED USING AN ELECTRIC WATER LEVEL METER GROUND WATER LEVEL

PURGING AND SAMPLING INFORMATION WILL BE ENTERED ON GROUND WATER

MONITORING FORMS

ALL MONITORING WELLSWELL LOCATED ON THE BASE ARE IN DIAMETER THE

MONITORING WELLSWELL WILL BE PURGED AND SAMPLED USING PORTABLE

SUBMERSIBLE PUMP PRIOR TO SAMPLING THREE WELL VOLUMESVOLUME WILL BE

PURGED AND PARAMETERSPARAMETER PH CONDUCTIVITY TURBIDITY AND TEMPERATURE

WILL BE RECORDED ON GROUND WATER MONITORING FORMS

FIELD CHECK WILL BE PERFORMED TO DETERMINE IF THE PREPRESERVED VIALSVIAL

PROVIDED BY THE LABORATORY CONTAIN SUFFICIENT QUANTITY OF ACID TO

PRESERVE THE SAMPLESSAMPLE AT THE DESIRED PH RANGE LESSLES THAN 2 THE FIELD

CHECK WILL BE PERFORMED USING GROUND WATER SAMPLE AND PH TEST
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PAPER AFTER THE PH CHECK HAS BEEN PERFORMED THE GROUND WATER CHECK

SAMPLE WILL BE DISCARDED

PURGE WATER WILL BE COLLECTED WELL SPECIFIC 55GALLON DRUMS THE DRUMSDRUM
WILL BE LABELED AND STORED ON SITE AT LOCATION SPECIFIED BY SEATTLE ANGSANG
PERSONNEL

SAMPLING SCHEDULE

THE FOLLOWING IS TENTATIVE SCHEDULE FOR GROUND WATER SAMPLING

SEPTEMBER 17 1996 BSOO4PZ DUP BSOO6PZ AND BSOO5PZ FB

THISTHI SCHEDULE MAY BE ALTERED DUE TO SITE OPERATIONSOPERATION RESTRICTIONSRESTRICTION ANDOR

SAMPLING SPEED

FB FIELD BLANK ERB EQUIPMENT RINSATE BLANK DUP DUPLICATE

SAMPLE CLP LABORATORY VALIDATION PACKAGE AND MSMSD MATRIX

SPIKE MATRIX SPIKE DUPLICATE

GROUND WATER SAMPLE IDENTIFIERSIDENTIFIER

SAMPLE IDENTIFIERSIDENTIFIER FOR ORIGINAL GROUND WATER SAMPLESSAMPLE WILL INCLUDE THE

MONITORING WELL NUMBER AND THE SAMPLING ROUND THISTHI IS THE FIRST FULL

SAMPLING ROUND OF 1996 FOR EXAMPLE BSOO4PZ961 REPRESENTSREPRESENT

GROUND WATER SAMPLE COLLECTED DURING THE FIRST ROUND OF GROUND WATER

SAMPLING IN 1996 FROM MONITORING WELL BSOO4PZ

ANALYTICAL PARAMETERSPARAMETER

GROUND WATER SAMPLESSAMPLE COLLECTED FROM EACH WELL WILL BE ANALYZED FOR

VOLATILE ORGANIC COMPOUNDSCOMPOUND VOCSVOC EPA METHODSMETHOD 50308260

SEMI VOLATILE ORGANIC COMPOUNDSCOMPOUND SVOCSSVOC EPA METHODSMETHOD

35508270

PRIORITY POLLUTANT TRACE METALSMETAL EPA METHODSMETHOD 601060207470

FILTERED AND NONFILTERED

TOTAL PETROLEUM HYDROCARBONSHYDROCARBON TPH STATE OF WA METHOD WTPH
HCID AND

RADIONUCLIDESRADIONUCLIDE METHODSMETHOD SM7110AB 9031 9040
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ALL GROUND WATER ANALYSESANALYSE EXCEPT RADIONUCLIDE WILL BE PERFORMED BY
AMERICAN ENVIRONMENTAL NETWORK AEN RADIO NUCLIDE ANALYSESANALYSE
WILL BE PERFORMED BY LOCKHEED LABORATORIESLABORATORIE LOCKHEED GROUND WATER

SAMPLESSAMPLE WILL BE SHIPPED DAILY VIA FEDEX TO AEN AND LOCKHEED

AEN
ATT

17400 SW UPPER BOONESBOONE FERRY RD STE 270

DURHAM OREGON

503 6840447

FAX

LOCKHEED LABORATORIESLABORATORIE

ATT

FAX

NOTE AIEN IS PAYING FOR SAMPLE SHIPMENT TO THEIR LAB

OUALITY ASSURANCEQUALITY CONTROL QAQC SAMPLESSAMPLE

THE FOLLOWING QAQC SAMPLESSAMPLE WILL BE COLLECTED QAQC SAMPLESSAMPLE WILL

BE ANALYZED FOR THE SAME PARAMETERSPARAMETER AS ORIGINAL SAMPLES

DUPLICATE SAMPLES FIELD DUPLICATESDUPLICATE WILL BE COLLECTED AT FREQUENCY OF

10 OF TOTAL NUMBER OF ORIGINAL SAMPLES DUPLICATE GROUND WATER

SAMPLE WILL BE COLLECTED FROM MONITORING WELL BSOO4PZ SAMPLE
IDENTIFIERSIDENTIFIER FOR FIELD DUPLICATESDUPLICATE ARE THE SAME AS THE ORIGINAL SAMPLE BUT

FOLLOWED BY AN ASTERIX COLLECTION TIME SHOULD BE THE SAME AS

ORIGINAL SAMPLE

TRIP BLANKS TRIP BLANKSBLANK WILL BE COLLECTED AT THE FREQUENCY OF ONE PER

COOLER PER DAY SAMPLE IDENTIFIERSIDENTIFIER FOR
TRIP

BLANKSBLANK ARE AS FOLLOWSFOLLOW TB
DATE FOR EXAMPLE TB0917961 REPRESENTSREPRESENT THE FIRST TRIP BLANK COLLECTED

ON SEPTEMBER 17 1996

MSMSD ONE MSMSD WILL BE DESIGNATED FOR EVERY 20 GROUND WATER

SAMPLES MSMSD WILL NOT BE REQUESTED FOR ANY SAMPLE COLLECTED AT THE

SEATTLE ANGS

FIELD AND EQUIPMENT RINSATE IFIANKS FIELD AND RINSATE BLANKSBLANK WILL BE

COLLECTED AT THE FREQUENCY OF 10 OF THE NUMBER OF ORIGINAL SAMPLES
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FIELD BLANK WILL BE COLLECTED AT MONITOR WELL BSOO5PZ SAMPLE
IDENTIFIERSIDENTIFIER FOR FIELD AND RINSATE BLANKSBLANK WILL BE THE WELL IDENTIFIER AT

WHICH THE BLANK WAS PREPARED FOLLOWED BY AN ASTERIX COLLECTION TIME

SHOULD BE ORIGINAL SAMPLE COLLECTION TIME PLUSPLU ONE MINUTE

DECONTAMINATION

ALL SAMPLING EQUIPMENT WILL BE DECONTAMINATED PRIOR TO SAMPLING

BETWEEN MONITORING WELLSWELL AND AFTER SAMPLING ACTIVITIESACTIVITIE HAVE BEEN

COMPLETED DECONTAMINATION WILL INCLUDE THE FOLLOWING IN ORDER OF

PERFORMANCE

HOT TAP WATER WASH

HOT ALCONOX OR EQUIVALENT AND TAP WATER SOLUTION WASH

TAP WATER RINSE

METHANOL RINSE OR WIPE

ASTM TYPE II WATER RINSE

ALL EQUIPMENT WILL BE ALLOWED TO AIR DRY AND EITHER WRAPPED IN

ALUMINUM FOIL OR POSITIONED TO PRECLUDE INADVERTENT CONTAMINATION

PRIOR TO REUSE

REQUIRED EQUIPMENT AND MATERIALSMATERIAL

2INCH SUBMERSIBLE PUMP CONTROLLER AND REEL

WATER LEVEL METER

STEEL TAPE

PHOTOIONIZATION DETECTOR PID

PH CONDUCTIVITY TURBIDITY AND TEMPERATURE METERSMETER

ASTM TYPE II REAGENT WATER

ALCONOX OR LIQUINOX

ALUMINUM FOIL

PESTICIDE GRADE METHANOL

SAMPLING BOTTLESBOTTLE AND COOLERSCOOLER
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GROUND WATER MONITORING DATA FORMSFORM

CALIBRATION FORMSFORM

CHAINOFCUSTODY FORMSFORM

SAMPLE LABELSLABEL

SHIPPING FORMSFORM AND PACKAGING

SITEWIDE SAFETY AND HEALTH PLAN

VISQUEEN

5GALLON BUCKETSBUCKET TO

ZIP LOCK BAGSBAG

HOT WATER SOURCE HOT WATER HEATER

PH TESTING PAPER

WELL LOCK KEYSKEY

BOLT CUTTERSCUTTER

50 OF GARDEN HOSE

100 EXTENSION CORD

NITRILE GLOVESGLOVE

HALFMASK RESPIRATOR

55 GALLON DRUMSDRUM
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MEMORANDUM

TO ROBIN WEESNER STEVE BECKER MIKE ARNOLD

FROM FRANK LAMPHERE ERMWEST

SUBJECT REMEDIAL INVESTIGATION SEATTLE ANGSANG OCTOBER 1996

DATE OCTOBER 14 1996

THISTHI DOCUMENT OUTLINESOUTLINE THE DETAILSDETAIL OF SOIL SAMPLING MONITOR WELL

INSTALLATION AND GROUND WATER SAMPLE COLLECTION TO BE COMPLETED DURING
THE REMEDIAL INVESTIGATION AT THE SEATTLE AIR NATIONAL GUARD STATION

SEATTLE ANGSANG SEATTLE WASHINGTON SOIL SAMPLESSAMPLE WILL BE COLLECTED FROM

11 SUBSURFACE SOIL BORINGSBORING TWO STORM SEWER SEDIMENT AND 10 SURFACE SOIL

LOCATIONSLOCATION AT THE SEATTLE ANGS FIVE GROUND WATER MONITORING WELLSWELL WILL

BE INSTALLED AND SAMPLED THE LOCATIONSLOCATION OF THE PROPOSED SUBSURFACE SOIL

SAMPLING SURFACE SOIL SAMPLING STORM SEWER SEDIMENT SAMPLING AND

GROUND WATER MONITORING WELLSWELL ARE SHOWN ON ATTACHED FIGURES OPTIONAL

BOREHOLE DRILLING AND SOIL SAMPLING MAY BE REQUIRED THE PROJECTSITE

MANAGER WILL RECOMMEND THE ADDITIONAL WORK AS OPTIONAL ACTIVITIESACTIVITIE TO

ANGRC PROJECT MANAGER INCLUDING SAMPLE TYPESTYPE LOCATIONSLOCATION AND

QUANTITIES

THE PURPOSE OF SOIL SAMPLE COLLECTION AT OF THE SOIL BORINGSBORING IS TO DELINEATE

THE HORIZONTAL AND VERTICAL EXTENT OF SOIL CONTAMINATION AT IRP SITE 1
BURIAL SITE THE SITE THE REMAINING THREE SOIL BORINGSBORING ARE FOR THE PURPOSE
OF ESTABLISHING BACKGROUND CONDITIONSCONDITION AT THE SEATTLE ANGS THE PURPOSE
FOR COLLECTING THE 10 SURFACE SOIL SAMPLESSAMPLE IS TO ASSESSASSES THE POTENTIAL ONSITE

TRANSPORT OF TPH AND RADIONUDIDESRADIONUDIDE FROM OFFSITE LOCATIONS ADDITIONALLY

SEDIMENT SAMPLESSAMPLE WILL BE COLLECTED FROM TWO STORMSSTORM SEWERSSEWER LOCATED AT THE

SEATTLE ANGS THE PURPOSE OF THESE SAMPLESSAMPLE IS TO ASSESSASSES THE POTENTIAL FOR

SEDIMENTSSEDIMENT ERODED FROM THE SITE TO BE TRANSPORTED OF OFFSTATION BY THE

STORM SEWER

MONITORING WELLSWELL WILL BE INSTALLED FOR THE PURPOSE OF DEFINING THE LATERAL

EXTENT OF GROUND WATER CONTAMINATION DOWNGRADIENT OF THE SITE AND FOR

FURTHER DEFINING BACKGROUND GROUND WATER QUALITY CONDITIONS
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HEALTH AND SAFETY REQUIREMENTSREQUIREMENT

ALL PERSONNEL ARE TO BE FAMILIAR WITH AND MUST FOLLOW THE SITEWIDE SAFETY
AND HEALTH PLAN THISTHI INCLUDESINCLUDE USING THE CORRECT LEVELSLEVEL OF PERSONAL

PROTECTIVE EQUIPMENT PPE MIKE ARNOLD THE SITE SAFETY OFFICER WILL

ENSURE THAT ALL PERSONNEL PRESENT DURING FIELDWORK FILL OUT THE DAILY

TAILGATE FORMS

SOIL SAMPLING PROCEDURESPROCEDURE

SUBSURFACE SOIL SAMPLE COLLECTION

BOREHOLE LOGGINGSAMPLING FORMSFORM TO BE USED DURING THISTHI INVESTIGATION ARE

ATTACHED TO THISTHI MEMO ONCE EQUIPMENT DECONTAMINATION PROCEDURESPROCEDURE
HAVE BEEN MET CONTINUOUSCONTINUOU DRIVE SAMPLESSAMPLE WILL BE COLLECTED USING 2FOOT

SPLITSPOON SAMPLER EQUIPPED WITH BRASSBRAS SAMPLING SLEEVES

CONTINUOUSCONTINUOU DRIVE SAMPLESSAMPLE WILL BE COLLECTED FROM THE INTERVAL BETWEEN

LAND SURFACE TO THE TARGET DEPTH ALL SOIL SAMPLESSAMPLE WILL BE COLLECTED IN THE

UNSATURATED ZONE THE THICKNESSTHICKNES OF THE UNSATURATED ZONE WILL BE

DETERMINED BASED ON GEOLOGIC CONDITIONSCONDITION AND ON GROUND WATER LEVEL

MEASUREMENTSMEASUREMENT CONDUCTED AT NEARBY MONITORING WELLSWELL DURING GROUND
WATER MONITORING ACTIVITIES IT IS ANTICIPATED THAT THE MAXIMUM TOTAL

DEPTH OF THE SOIL BORINGSBORING WILL BE APPROXIMATELY 10 FEET BELOW GROUND
SURFACE BGS

ANG SITE INVESTIGATION PROTOCOL REQUIRESREQUIRE THAT TWO SOIL SAMPLESSAMPLE BE COLLECTED

FROM EACH BOREHOLE FOR OFFSITE LABORATORY ANALYSIS THE TWO SAMPLESSAMPLE WILL

BE THE SHALLOWEST AND DEEPEST SAMPLE AT EACH BORING LOCATION AN OPTIONAL

THIRD SAMPLE WILL BE COLLECTED AT THE INTERMEDIATE DEPTH IF FIELD SCREENING

RESULTSRESULT INDICATE THE PRESENCE OF ORGANIC VAPORSVAPOR ELEVATED TPH OR VISUAL

ANALYSISANALYSI INDICATESINDICATE STAINING

ONE SAMPLE INTERVAL COLLECTED FROM EACH DRIVE SAMPLE WILL BE FIELD

SCREENED FOR TPH USING TPH FIELD SCREENING KIT AND FOR ORGANIC VAPORSVAPOR

USING PID THREE SUBSURFACE SOIL SAMPLESSAMPLE COLLECTED AT THE BACKGROUND

BORINGSBORING AND TWO SUBSURFACE BORINGSBORING AT THE SITE WILL BE DESIGNATED FOR

LABORATORY ANALYSISANALYSI OF TPH SVOCSSVOC PP TRACE METALSMETAL ANTIMONY ARSENIC

CADMIUM CHROMIUM LEAD MERCURY NICKEL SELENIUM SILVER

THALLIUM ZINC BERYLLIUM COPPER AND RADIONUCLIDESRADIONUCLIDE GROSSGROS ALPHA GROSSGROS
BETA RADIUM226 AND RADIUM228
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ONE SAMPLE FROM EACH INTERMEDIATE DRIVE SAMPLE AT EACH CHARACTERIZATION

BORING WILL ALSO BE HELD BY THE LABORATORY ONE OPTIONAL SAMPLE FROM EACH

BORING MAY THEN BE ANALYZED FOR TPH SVOCSSVOC AND VOCSVOC ONLY IF FIELD

SCREENING INDICATESINDICATE THE PRESENCE OF CONTAMINATION THE SAMPLE WILL BE

HELD IN THE LABORATORY AND ANALYZED FOR TRACE METALSMETAL ONLY IF THE UPPER AND

LOWER SAMPLESSAMPLE CONTAIN SIGNIFICANT AMOUNTSAMOUNT OF TRACE METALS

THE FOLLOWING FIGURE SHOWSSHOW THE SAMPLING SCHEME FOR THE DRIVE SAMPLER

FROM EACH DRIVE SAMPLE THE BOTTOMMOST SLEEVE WILL BE FOR LABORATORY

ANALYSISANALYSI AND IF APPLICABLE THE THIRD SLEEVE FROM THE TOP WILL BE SUBMITTED

AS FIELD DUPLICATE IF NO DUPLICATED SAMPLE IS TO BE COLLECTED THE THIRD

SLEEVE FROM THE TOP WILL BE USED FOR FIELD SCREENING USING THE TPH TEST KITSKIT
THE SECOND SLEEVE FROM THE TOP WILL BE USED FOR LITHOLOGGING AND FOR VOC

SCREENING USING ND AND THE TOP SLEEVE WILL BE DISCARDED IF DUPLICATED

SAMPLE IS TO BE COLLECTED THE SECOND SLEEVE FROM THE TOP WILL BE USED FOR

SCREENING USING THE TPH FIELD KIT AND THE TOP SLEEVE WILL BE USED FOR LITHO

LOGGING AND FOR VOC SCREENING USING THE PID

DRIVE SAMPLER SAMPLING SCHEME

IF DUPLICATE SAMPLE WILL BE COLLECTED IF NO DUPLICATE SAMPLE WILL BE COLLECTED

DISCARD

PID
LITHOLOGY

FIELD TPH PID

LITHOLOGY

DUPLICATE
FIELD TPH

LABORATORY LABORATORY

THE ENDSEND OF THE BRASSBRAS SLEEVESSLEEVE FOR SOIL SAMPLESSAMPLE TO BE SENT FOR LABORATORY

ANALYSISANALYSI AND FOR FIELD TPH SCREENING WILL BE COVERED WITH TEFLON

ALUMINUM FOIL AND WITH FITTED PLASTIC CAPS SAMPLESSAMPLE WILL THEN BE LABELED

PLACED IN INDIVIDUAL GLADLOCK BAGSBAG AND STORED ON ICE SAMPLE LABELSLABEL

PROVIDED BY THE LABORATORY OR ERM WILL BE USED FOR SAMPLESSAMPLE TO BE

SUBMITTED FOR LABORATORY ANALYSIS ERM SAMPLE LABELSLABEL WILL BE USED FOR

SAMPLESSAMPLE TO BE SCREENED USING THE FIELD TPH KIT
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SURFACE SOIL SAMPLE COLLECTION

SURFACE SOIL SAMPLESSAMPLE WILL BE COLLECTED USING HAND AUGER AND BRASSBRAS

SLEEVE SAMPLESSAMPLE WILL BE COLLECTED FROM LAND SURFACE TO INCHESINCHE BELOW

GRADE IF THE SAMPLE LOCATION IS PAVED THE SAMPLE WILL BE COLLECTED TO

DEPTH OF SIX INCHESINCHE BELOW THE TOP OF THE NATIVE SOIL UNDERLYING THE

PAVEMENT ALL SURFACE SOILSSOIL WILL BE FIELD SCREENED FOR TPH USING THE

METHOD DESCRIBED IN THE WORK PLAN ALL SURFACE SOIL SAMPLESSAMPLE WILL BE

SUBMITTED FOR CONFIRMATORY ANALYSISANALYSI OF TPH AND FOR RADIONUCLIDESRADIONUCLIDE GROSSGROS
ALPHA GROSSGROS BETA RADIUM226 AND RADIUM228 IF FIELD SCREENING INDICATESINDICATE

THAT TPH CONCENTRATIONSCONCENTRATION EXCEED MTCA STANDARDSSTANDARD OR IF VISUAL STAINING IS

OBSERVED THE SAMPLESSAMPLE WILL ALSO BE ANALYZED FOR VOCSVOC AND SVOCS

STORM SEWER SEDIMENT SAMPLE COLLECTION

GRAB SAMPLESSAMPLE OF STORM SEWER SEDIMENT WILL BE COLLECTED USING TROWEL OR

SCOOP THE SAMPLESSAMPLE WILL BE COLLECTED IN 8OUNCE GLASSGLAS JARS THE SAMPLESSAMPLE
WILL BE SUBMITTED FOR LABORATORY ANALYSESANALYSE AS LISTED BELOW

GROUND WATER MONITOR WELL INSTALLATION

FIVE GROUND WATER MONITOR WELLSWELL WILL BE INSTALLED USING THE HOLLOWSTEM

AUGER METHOD TO TOTAL DEPTH OF 205 FEET BELOW GRADE SURFACE SOIL

SAMPLESSAMPLE WILL BE COLLECTED AT 5FOOT INTERVALSINTERVAL AND FIELD SCREENED USING P11

AND TPH TEST KITS THE MONITOR WELL CONSTRUCTION DETAILSDETAIL ARE SHOWN ON THE

ATTACHED FIGURE WELL CONSTRUCTION MATERIALSMATERIAL WILL BE DECONTAMINATED PRIOR

TO INSTALLATION PERFORMANCE TEST WILL BE CONDUCTED AFTER THE WELL IS

COMPLETED TO ENSURE THE WELL IS STRAIGHT AND HAS NOT COLLAPSED OPTIONAL

MONITOR WELLSWELL MAY BE INSTALLED PER SECTION 71102 IN THE WORK PLAN

MONITOR WELL DEVELOPMENT

WITHIN 24 TO 48 HOURSHOUR AFTER COMPLETING THE MONITOR WELL WILL BE

DEVELOPED USING SUBMERSIBLE PUMP OR BAILER WATER LEVEL WILL BE

MEASURED BEFORE DEVELOPMENT BEGINS TEMPERATURE CONDUCTIVITY

TURBIDITY AND PH WILL BE MONITORED AND RECORDED WHILE MINIMUM OF 10

WELL VOLUMESVOLUME AND THREE TIMESTIME THE AMOUNT OF ANY POTABLE WATER ADDED ARE

PURGED FROM THE WELL WELL DEVELOPMENT WILL CONTINUE UNTIL

TEMPERATURE PH TURBIDITY AND CONDUCTIVITY HAVE STABILIZED AND THE WATER

IS CLEAR AND FREE OF SAND

GROUND WATER SAMPLE COLLECTION

GROUND WATER SAMPLESSAMPLE WILL BE COLLECTED FROM ALL FIVE OF THE NEW MONITOR

WELLSWELL AT THE SEATTLE ANGS THE SAMPLESSAMPLE WILL BE COLLECTED AT MINIMUM OF

DAYSDAY AFTER THE WELLSWELL HAVE BEEN DEVELOPED GROUND WATER SAMPLESSAMPLE WILL BE

COLLECTED AND SUBMITTED FOR LABORATORY ANALYSESANALYSE AS LISTED BELOW
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SAMPLING SCHEDULE

THE FOLLOWING IS TENTATIVE SCHEDULE FOR MONITOR WELL INSTALLATION

BOREHOLE DRILLING AND SOIL SAMPLING

OCTOBER 15 1996 SOIL BORINGSBORING SBI SB2 SB3 SB4 SB5 SB6
SURFACE SOIL SSL SS2 SS3 SS4 SS5

OCTOBER 16 1996 SB7 SB8 SB9 SBB SBLI
SURFACE SOIL SS6 SS7 SS8 SS9 SS1O
STORM SEWER SEDIMENT SWI AND SW2

OCTOBER 17 1996 INSTALL MONITOR WELLSWELL MWI AND MW2

OCTOBER 18 1996 INSTALL MONITOR WELLSWELL MW3 MW4 AND MW5
DEVELOP MONITOR WELLSWELL

NOVEMBER 19 1996 SAMPLE RI MONITOR WELLSWELL COLLECT ANY REMAINING
SURFACE SOIL SAMPLES

THISTHI SCHEDULE MAY BE ALTERED DUE TO SITE OPERATIONSOPERATION ANDOR SAMPLING

SPEED

SOIL SAMPLE IDENTIFIERSIDENTIFIER

SAMPLE IDENTIFIERSIDENTIFIER FOR ORIGINAL SOIL SAMPLESSAMPLE WILL INCLUDE THE SOIL BORING
NUMBER AND SAMPLE DEPTH FOR EXAMPLE SB16 REPRESENTSREPRESENT SOIL BORING
NUMBER ONE WITH THE SAMPLE COLLECTED AT FEET BGS

GROUND WATER SAMPLE IDENTIFIERSIDENTIFIER

SAMPLE IDENTIFIERSIDENTIFIER FOR ORIGINAL GROUND WATER SAMPLESSAMPLE WILL INCLUDE THE

MONITOR WELL IDENTIFIER THE SAMPLING ROUND AND THE YEAR FOR EXAMPLE
MW1196 REPRESENTSREPRESENT GROUND WATER SAMPLE COLLECTED FROM MONITOR WELL

MWI DURING THE FIRST SAMPLING ROUND OF 1996

ANALYTICAL PARAMETERSPARAMETER

SUBSURFACE SOIL SAMPLESSAMPLE COLLECTED FROM EACH IRP SITE 1 BURIAL SITE BORING

AS WELL AS THE BACK GROUND BORING WILL BE ANALYZED FOR

PP METALSMETAL BERYLLIUM COPPER USING EPA METHODSMETHOD 3050601060207470
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SEMIVOLATILE ORGANIC COMPOUNDSCOMPOUND SVOCSSVOC USING EPA METHOD

3550 8270

TOTAL PETROLEUM HYDROCARBONSHYDROCARBON TPH USING WTPHHCID

RADIONUCLIDESRADIONUCLIDE GROSSGROS ALPHA AND BETA RADIUM238 238 USING

METHODSMETHOD SM7110AB 9031 9040

SURFACE SOIL SAMPLESSAMPLE WILL ANALYZED FOR

VOLATJLE ORGANIC COMPOUNDSCOMPOUND VOCSVOC USING EPA METHOD 50308260

SEMIVOLATILE ORGANIC COMPOUNDSCOMPOUND SVOCSSVOC USING EPA METHOD

35508270

TOTAL PETROLEUM HYDROCARBONSHYDROCARBON TPH USING WTPHHCID

RADIONUCLIDESRADIONUCLIDE GROSSGROS ALPHA AND BETA RADIUM238 238 USING SM
7110AB 9031 9040

SAMPLESSAMPLE WILL BE ANALYZED FOR VOCSVOC AND SVOCSSVOC ONLY IF FIELD SCREENING

INDICATESINDICATE CONCENTRATIONSCONCENTRATION EXCEED MTCA OR IF VISUAL STAINING IS PRESENT

STORM SEWER SEDIMENT SAMPLESSAMPLE WILL BE ANALYZED FOR

PP METALSMETAL BERYLLIUM COPPER USING EPA METHODSMETHOD 3050601060207470

VOLATILE ORGANIC COMPOUNDSCOMPOUND VOCSVOC USING EPA METHOD 50308260

SEMIVOLATILE ORGANIC COMPOUNDSCOMPOUND SVOCSSVOC USING EPA METHOD

35508270

TOTAL PETROLEUM HYDROCARBONSHYDROCARBON TPH USING WTPHHCID

RADIONUCLIDESRADIONUCLIDE GROSSGROS ALPHA AND BETA RADIUM238 238 USING SM
7110AB 90319040

GROUND WATER SAMPLESSAMPLE WILL BE ANALYZED FOR

PP METALSMETAL BERYLLIUM COPPER USING EPA METHODSMETHOD 601060207470

VOLATILE ORGANIC COMPOUNDSCOMPOUND VOCSVOC USING EPA METHOD 50308260

SEMIVOLATILE ORGANIC COMPOUNDSCOMPOUND SVOCSSVOC USING EPA METHOD

3550 8270

TOTAL PETROLEUM HYDROCARBONSHYDROCARBON TPH USING WTPHHCID
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RADIONUCLIDESRADIONUCLIDE GROSSGROS ALPHA AND BETA RADIUM238 238 USING SM
7110AB 90319040

ALL SOIL AND GROUND WATER SAMPLE ANALYSESANALYSE EXCEPT RADIONUCLIDESRADIONUCLIDE WILL BE

PERFORMED BY AMERICAN ENVIRONMENTAL NETWORK AEN RADIONUCLIDE

ANALYSESANALYSE WILL BE PERFORMED BY LOCKHEED LABORATORY LOCKHEED SAMPLESSAMPLE
WILL BE SHIPPED PRIORITY OVERNIGHT BY FEDERAL EXPRESSEXPRES TO AEN AND

LOCKHEED

AEN
ATT SAMPLE RECEIVING

17400 SW UPPER BOONESBOONE FERRY RD SUITE 270

DURHAM OR 97224

503 6840447

LOCKHEED ANALYTICAL LABORATORY

ATT SAMPLE RECEIVING

975 KELLY JOHNSON DRIVE

LAS VEGASVEGA NV 89119

800 5827605

VALIDATION PACKAGE WILL BE REQUESTED FROM AEN FOR SELECTED SOIL SAMPLESSAMPLE
COLLECTED DURING ONE DAY OR FOR GROUP OF SAMPLESSAMPLE LISTED ON ONE CHAINOF

CUSTODY THE PARTICULAR SET OF SAMPLESSAMPLE DESIGNATED FOR VALIDATION WILL BE

PICKED IN THE FIELD THE ONLY CONSTRAINT IS THE SAMPLE GROUP MUST CONTAIN

THE MSMSI DESIGNATED SAMPLE

OUALITY ASSUXANCEOUALITY CONTROL QAQC SAMPLESSAMPLE

THE FOLLOWING QAQC SAMPLESSAMPLE WILL BE COLLECTED DUPLICATE SAMPLESSAMPLE WILL BE

ANALYZED FOR THE SAME PARAMETERSPARAMETER AS THE ORIGINAL SAMPLES EQUIPMENT

RINSATE SAMPLESSAMPLE WILL BE ANALYZED FOR THE SAME COMPOUNDSCOMPOUND AS THE ORIGINAL

SAMPLES ONE TRIP BLANK PER COOLER CONTAINING VOC SAMPLESSAMPLE MADE WITH

ASTM TYPE II WATER WILL BE ANALYZED FOR VOCSVOC USING EPA METHOD

50308260

DUPLICATE SAMPLES FIELD DUPLICATESDUPLICATE WILL BE COLLECTED AT FREQUENCY OF 10

OF TOTAL NUMBER OF ORIGINAL SAMPLES

DUPLICATE SUBSURFACE SOIL SAMPLESSAMPLE WILL BE COLLECTED FROM THE FOLLOWING SOIL

BORINGSBORING

SB9

SB6
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DUPLICATE SOIL SAMPLESSAMPLE WILL BE COLLECTED FROM THE FOLLOWING SURFACE SOIL

SAMPLESSAMPLE

SS1

DUPLICATE GROUND WATER SAMPLE WILL BE COLLECTED FROM THE FOLLOWING

MONITOR WELL

MW2

SAMPLE IDENTIFIERSIDENTIFIER FOR FIELD DUPLICATESDUPLICATE ARE THE SAME AS THE ORIGINAL SAMPLE
BUT FOLLOWED BY AN ASTERIX COLLECTION TIME SHOULD BE THE SAME AS

ORIGINAL SAMPLE

TRIP BLANKS TRIP BLANKSBLANK WILL BE COLLECTED AT THE FREQUENCY OF ONE PER VOC
COOLER PER DAY SAMPLE IDENTIFIERSIDENTIFIER FOR TRIP BLANKSBLANK ARE AS FOLLOWSFOLLOW TBDATE
FOR EXAMPLE TB1019961 REPRESENTSREPRESENT THE FIRST TRIP BLANK COLLECTED ON OCTOBER

19 1996

MSMSD ONE MSMSD WILL BE DESIGNATED FOR EVERY 20 SOIL AND EVERY

TWENTY GROUND WATER SAMPLES

MSMSIDSMSMSID WILL BE REQUESTED FOR TWO FIELD SELECTED SUBSURFACE SOIL SAMPLES

ONE SAMPLE FROM SOIL BORINGSBORING SB5 SB1O WILL BE DESIGNATED ONE SURFACE

SOIL SAMPLE WILL BE DESIGNATED FOR MSMSD ANALYSISANALYSI SS2 ONE GROUND

WATER SAMPLE WILL BE DESIGNATED FOR MSMSD MWI
EXTRA SAMPLE VOLUMESVOLUME NEED TO BE COLLECTED FOR EACH TYPE OF ANALYSESANALYSE

PERFORMED VOC ANALYSISANALYSI TYPICALLY REQUIRESREQUIRE TRIPLE VOLUME WHILE OTHER

ANALYSESANALYSE REQUIRE DOUBLE VOLUME CONFIRM MSMSD VOLUMESVOLUME WITH THE

LABORATORY PRIOR TO SAMPLE COLLECTION MSMSD ANALYSESANALYSE SHOULD BE

INDICATED ON THE CHAINOFCUSTODY FORM

EQUIPMENT RINSATE AND FIELD BLANK RINSATE BLANKSBLANK FROM FINAL RINSE OF

DRIVE SAMPLER AND SUBMERSIBLE PUMP AFTER DECONTAMINATION AND FIELD

BLANKSBLANK WILL BE COLLECTED AT THE FREQUENCY OF 10 OF THE NUMBER OF ORIGINAL

SAMPLES SAMPLE IDENTIFIERSIDENTIFIER FOR RINSATE BLANKSBLANK AND FIELD BLANKSBLANK WILL BE THE

BORING OR MONITOR WELL IDENTIFIER AT WHICH THE BLANK WAS PREPARED

FOLLOWED BY AN ASTERIX

ONE RINSATE BLNK WILL BE COLLECTED DURING COLLECTION OF BACK GROUND

SUBSURFACE SOIL SAMPLESSAMPLE SB3

ONE RINSATE BLANK AND ONE FIELD BLANK WILL BE COLLECTED DURING COLLECTION OF

11W SITE SUBSURFACE SOIL SAMPLE COLLECTION SB8
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ONE FIELD BLANK WILL BE COLLECTED DURING SUBSURFACE SOIL SAMPLE COLLECTION

SBIL

ONE FIELD BLANK WILL BE COLLECTED DURING SURFACE SOIL SAMPLE COLLECTION SS
7

ONE RINSATE BLANK WILL BE COLLECTED DURING IRP SITE GROUND WATER SAMPLE

COLLECTION MW3
ONE FIELD BLANK WILL BE COLLECTED DURING IRP SITE GROUND WATER SAMPLE

COLLECTION MW2

DECONTAMINATION

ALL SAMPLING EQUIPMENT WILL BE DECONTAMINATED PRIOR TO SAMPLING

BETWEEN DRIVE SAMPLESSAMPLE AND AFTER SAMPLING ACTIVITIESACTIVITIE HAVE BEEN COMPLETED

DECONTAMINATION WILL INCLUDE SCRUBBING SAMPLING EQUIPMENT WITH

LABORATORYGRADE DETERGENT SUCH AS LIQUINOX OR ALCONOX FOLLOWED BY

RINSE WITH POTABLE WATER RINSE WITH ASTM TYPE II REAGENT WATER

PESTICIDEGRADE METHANOL RINSE AND FINAL ASTM TYPE II REAGENT WATER

RINSE ALL EQUIPMENT WILL BE ALLOWED TO AIR DRY IF POSSIBLE AND EITHER

WRAPPED IN ALUMINUM FOIL OR POSITIONED TO PRECLUDE INADVERTENT

CONTAMINATION PRIOR TO REUSE

THE DRILLING RIG AND AUGER FLIGHTSFLIGHT WILL BE DECONTAMINATED AFTER USE BY

STEAM CLEANING

SAMPLING SUMMARY

THE SOIL AND GROUND WATER SAMPLING PROGRAM ARE SUMMARIZED SECTION OF

THE WORKPLAN

REQUIRED EQUIPMENT AND MATERIALSMATERIAL

BRASSBRAS SLEEVESSLEEVE

TEFLON FILM

PLASTIC CAPSCAP

PHOTOIONIZATION DETECTOR PID

COOLERSCOOLER

PESTICIDE GRADE METHANOL
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ASTM TYPE REAGENT WATER

ALCONOX OR LIQUINOX

ALUMINUM FOIL

BOREHOLE LOGGINGSAMPLING RECORD

CALIBRATION FORMSFORM

CHAINOFCUSTODY FORMSFORM

SAMPLE LABELSLABEL

DRUM LABELSLABEL

SITEWIDE SAFETY AND HEALTH PLAN

SUBMERSIBLE PUMP HOSE AND CONTROLLERSCONTROLLER

BACKUP SUBMERSIBLE PUMP AND DISPOSABLE TUBING

PHTEMPERATURE METER

EC METER

TURBIDITY METER

WATER LEVEL INDICATOR

DISPOSABLE CAMERA

WATERPROOF BOUND FIELD NOTEBOOK

WATER LEVEL INDICATOR

PHPAPER

DECONTAMINATION BUCKETSBUCKET AND BRUSHESBRUSHE

ROLL OF VISQUEEN

ASTM TYPE II WATER MACHINE

NITRILE GLOVESGLOVE

TOOL KIT

TPH FIELD SCREEN KITSKIT
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SAMPLE BOTTLESBOTTLE

PAPER TOWELSTOWEL

ZIPLOCK BAGSBAG

ICE

HAND SCOOPTROWEL

DISPOSABLE BAILERSBAILER

DRIVER SAMPLER
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FINAL

APPENDIX

BOREHOLE LOGSLOG AND WELL
CONSTRUCTION DIA GRAMSGRAM
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IISM RE HOLE LU
BOREHOLE NUMBER

SBI
ERM PAGE OF

PROJECT NUMBER 603220 LOGGED BY M ARNOLD

PROJECT NAME SEATTLE AIR NATIONAL GUARD TOTA DEPTH 900

LOCATION SEATTLE WASHINGTON BOREHOLE DIA 8OOIN

CONTRACTOR CASCADE
DRILLING

DRILLING METHOD HOLLOW STEM AUGER

DATESDATE 101596

O DESCRIPTIONSOIL CLASSIFICATIONA
CC OA

CC
GP
PAL

SP

15

15

15

15

01

01

01

01

0003 ASPHALTIC CONCRETE

0306 GRAVEL FINE TO COORSE SUBONGULOR SOME SAND AND SILT FILL

0625 SILT TRACE TO SOME FINE SOND BROWN MOIST LOOSE NO ODOR FILL

2585 SAND FINE NONE TO TRACE SILT BROWN SCATTERED LAYERSLAYER 12 SILT

TO
SILTY SAND MOIST LOOSE NO ODOR LIII

8590 SAND FINE GRAY MOIST LOOSE WET BELOW 87

BOTTOM OF BORING AT 90 FEET

2

3

4

5

9

10

11

12

13

14

15

16

17

18

19
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BOREHOLE LOG
BOREHENUMBER

ERM
PAGE OF

PROJECT NUMBER 603220
LOGGED BY M ARNOLD

PROJECT NAME SEATTLE AIR NATIONAL GUARD TOTAL DEPTH 11 00

LOCATION SEATTLE WASHINGTON BOREHOLE DIE 8OOIN

CONTRACTOR CASCADE DRILLING

DRILLING
METHOD HOLLOW STEM AUGER

DO10TH96

DESCRIPTIONSOIL CLASSIFICATION

2

0020 SILT TRACE TO SOME SAND BROWN BRICK FRAGMENTSFRAGMENT UP TO 1020

14
2040 GRAVEL SANDY GRAY MOIST LOOSE BRICK FRAGMENTSFRAGMENT FILL

12

15 01
4060 SILT TRACE FINE SAND BROWN MOIST SOFT NO ODOR SCATTERED LAYERSLAYER

1 OF
SILTY SAND FILL

15 01

6085 SAND FINE SILTY BROWN SCATTERED LAYERSLAYER OF SILT TO LINE SAND

15 01
MOIST LOOSE NO ODOR FILL

85110 SAND FLNE GRAY MOIST LOOSE NO ODOR WET BELOW 90
10

15 01
BOTTOM OF BORING AT 110 FEET

J
Y

A
I

L7

ML

ML

SM

SP
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RE
BOREHOLE NUMBER

SBI
ERM POGELOFI

PROJECT NUMBER 603220 LOGGED BY M ARNOLD

PROJECT NAME SEATTLE AIR NOTIONAL GUARD TOTAL DEPTH 900

LOCATION SEATTLE WASHINGTON BOREHOLE DIA 8OOIN

CONTRACTOR CASCADE DRILLING

DRILLING
METHOD HOLLOW STEM AUGER

DATESDATE 101596

DESCRIPTIONSOIL CLASSIFICATION

9 E
FLT

ML

SP

10

00

00

00

00

15

15

15

15

0030 SILT TRACE FINE SAND BROWN MOIST SOFT NO ODOR FILL

3080 SAND TINE TRACE TO SOME SILT BROWN MOIST LOOSE NO ODOR FILL

8090 SAND FINE GRAY LOOSE WET

BOTTOM OF BORING AT 90 FEET

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19
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BOREHOLE NUMBER

RE HOLE LO SB4

ERM PAGE OF

PROJECT NUMBER 603220 LOGGED BY M ARNOLD

PROJECT NAME SEATTLE AIR NATIONAL GUARD TOTAL DEPTH 900

LOCATION SEATTLE WASHINGTON BOREHOLE DIO 8OOIN

CONTRACTOR CASCADE
DRILLING

DRILLING METHOD HOLLOW STEM AUGER

DATESDATE 1015966

QC A DESCRIPTIONSOIL CLASSIFICATION

002
LZ

CC
GP
SM 0003

0305

ASPHALTIC CONCRETE

GRAVEL SANDY FINE TO COARSE SUBONGULAR GRAY DRY LOOSE FILL

SP

15

15

15

15

00

00

00

00

0560 SILT SANDY BROWN SCATTERED LAYERSLAYER OF SILT MOST SOFT

NO ODOR FILL WOOD FROQRNENTS SCATTERED LAYERSLAYER OF SILTY SAND TO

SAND BELOW

6075 SAND FINE BROWN NONE TO TRACE SILT MST LOOSE NO ODOR FILL

7590 SAND FINE GRAY NONE TO TRACE SILT MOIST LOOSE NO ODOR WET

BELOW 85

BOTTOM OF BORING AT 90 FEET

7

8

9

10

11

12

13

14

15

16

17

18

19
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II BOREHOLE LOG
BOREHE NUMBER

ERM PAGE OF

PROJECT NUMBER 603220 LOGGED BY M ARNOLD

PROJECT NAME SEATTLE AIR NATIONAL GUARD TOTAL DEPTH 900

LOCATION SEATTLE WASHINGTON BOREHOLE DIA 8OOIN

CONTRACTOR CASCADE DRILLING

DRILLING METHOD HOLLOW STEM AUGER

DATESDATE 101596

DESCRIPTIONSOIL CLASSIFICATION

A

GP
ML

SP

0003

0305

0540

10

ASPHALTIC CONCRETE

GRAVEL SUBONGULOR SANDY GROY FINE DRY LOOSE FILL

SILT BROWN NONE TO TRACE FINE SAND SCATTERED LAYERSLAYER 1 SILTY

FINE SAND TO FINE SAND

15

15

15

15

00

00

00

00

2

3

4

5

7

9

10

11

12

13

14

15

16

17

18

19

4080 SAND FINE BROWN TROCE SILT MOIST LOOSE NO ODOR FILL

8090 SAND FINE GRAY MOIST LOOSE WET BELOW 85

BOTTOM OF BORING AT 90 FEET
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RE HOLE LO
BOREPIE NUMBER

PAGELOFI

PROJECT NUMBER 603220 LOGGED BY M ARNOLD

PROJECT NAME SEATTLE AIR NATIONAL GUARD TOTAL DEPTH 900

LOCATION SEATTLE WASHINGTON BOREHOLE DIA 8OOIN

CONTRACTOR CASCADE DRILLING

DRILLING
METHOD HOLLOW STEM AUGER

DATESDATE 101596

13

00
DESCRIPTIONSOIL CLASSIFICATION

00 C OO

CC
OP
ML

SP

0003

0305

0530

ASPHOLTIC CONCRETE

GRAVEL SUBANGULOR SANDY FINE GRAY DRY LOOSE FILL

SILT BROWN MOIST SOFT FILL

16

15 00

15 00

15 00

15 00

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

3080 SAND FINE BROWN MOIST LOOSE FILL

8090 SAND FINE GRAY MOIST LOOSE WET BELOW 88

BOTTOM OF BORING AT 90 FEET
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BOREHOLE LOG SB7
BOREHOLE NUMBER

ERM PAGELOFI

PROJECT NUMBER 603220 LOGGED BY M ARNOLD

PROJECT NAME SEATTLE AIR NOTIONAL GUARD TOTAL DEPTH 900

LOCATION SEATTLE WASHINGTON BOREHOLE DIA 8OOIN

CONTRACTOR CASCADE
DRILLING

DRILLING
METHOD HOLLOW STEM AUGER

DOTESDOTE 101596

C O DESCRIPTIONSOIL CLASSIFICATION

C

0003 ASPHALTIC CONCRETE
10

0305 GRAVEL SUBONGULOR SANDY FINE GRAY DRY LOOSE FILL

10

0530 SILT BROWN NONE TO SOME FINE SAND MOIST SOFT FILL15 00

15 00

3080 SAND FINE BROWN MOIST LOOSE FILL

15 00

8090 SAND FINE GRAY MOIST LOOSE WET BELOW 85

BOTTOM OF BORING AT 90 FEET15 00

CC
GP
ML

SP
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BOREHOLE LOG
ERM PAGE OF

PROJECT NUMBER 603220 LOGGED BY M ARNOLD

PROJECT NAME SEATTLE AIR NATIONAL GUARD TOTAL DEPTH 900

LOCATION SEATTLE WASHINGTON BOREHOLE DIA 8OOIN

CONTRACTOR CASCADE
DRILLING

DRILLING
METHOD HOLLOW STEM AUGER

DATESDATE 101696

3 3V00
C A DESCRIPTIONSOIL CLASSIFICATIONA

2

RR
LU
GP
SP

2

3

4

5

6

7

13

10
12

10

15

15

15

15

SM

0003 ASPHOLTIC CONCRETE

0308 GRAVEL SUBONGULOR SANDY FINE GRAY TO BROWN DRY TO MOIST

00
LOOSE FILL

00
0880 SAND FINE BROWN NONE TO TRACE SILT MOIST LOOSE FILL

00

8090 SAND SILTY FINE BROWN WET LOOSE FILL

BOTTOM OF BORING AT 90 FEET9

10

11

12

13

14

15

16

17

18

19
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RE HOLE LO
BOREHE NUMBER

ERM PAGE OF

PROJECT NUMBER 603220 LOGGED BY M ARNOLD

PROJECT NAME SEATTLE AIR NATIONAL GUARD TOTAL DEPTH 900

LOCATION SEATTLE WASHINGTON BOREHOLE DIA 8OOIN

CONTRACTOR CASCADE
DRILLING

DRILLING
METHOD HOFLOW STEM AUGER

DATESDATE 101696

DESCRIPTIONSOIL CLASSIFICATIONC 2E3 2 QE
LZ

CC
GP
ML

SP3

4

5

6

7

8

10

12

18

16

12

15

15

15

15

SM

0003 ASPHALTIC CONCRETE

0306 GRAVEL SUBONGULAR SANDY FINE GRAY DRY LOOSE FILL

0630 SILT BROWN TRACE TO SOME FINE SAND MOIST SOFT FILL

00
3070 SAND FINE BROWN SCATTERED LAYERSLAYER 1 OF SILTY SAND MOIST

LOOSE NIL

7080 SAND FINE GRAY WET LOOSE

8090 SILT SANDY GRAY SOFT WET

BOTTOM OF BORING AT 90 FEET9

10

11

12

13

14

15

16

17

18

19
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UW RE
BOREHO NUMBER

ERM PAGE OF

PROJECT NUMBER 603220 LOGGED BY M ARNOLD

PROJECT NAME SEATTLE AIR NATIONAL GUARD TOTAL DEPTH 900

LOCATION SEATTLE WASHINGTON BOREHOLE DIA 8OOIN

CONTRACTOR CASCADE
DRILLING

DRILLING
METHOD HOLLOW STEM AUGER

DATESDATE 101696

D

DESCRIPTIONSOIL CLASSIFICATIONA
0CC

CC
GP
SP

SI

12

21

22
23

11 15
100

15

15

15

00

00

00

00

0003 ASPHOLTIC CONCRETE

0308 GRAVEL SUBANGULOR SANDY FINE GRAY DRY LOOSE FILL

0885 SAND FINE BROWN NONE TO LITTLE SILT MOIST LOOSE FILL

8590 SAND SILTY FINE GRAY WET LOOSE

BOTTOM OF BORING AT 90 FEET

SM

2

3

4

5

5

7

9

10

11

12

13

14

15

16

17

18

19
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OREHOLE LOG
ERM POGELOFI

PROJECT NUMBER 603220 LOGGED BY M ARNOLD

PROJECT NAME EOTTLE AIR NATIONAL GUARD TOTAL DEPTH 900

LOCATION SEATTLE WASHINGTON BOREHOLE DIA 8OOIN

CONTRACTOR CASCADE
DRILLING

DRILLING METHOD HOLLOW STEM AUGER

DATESDATE 101696

3
C O DESCRIPTIONSOIL CLASSIFICATION

AA
1Z

0003

0306

0630

CL
GP
SP

SM

ASPHOLTIC CONCRETE

GRAVEL SUBONGULOR SANDY FINE GRAY DRY LOOSE FILL

SAND FINE BROWN SOME SILT MOIST LOOSE FILL

22
16
14

12

10

12

15

15

15

15

00

00

00

00

2

3

4

5

6

7

8

10

11

12

13

14

15

16

17

18

19

3080 SAND FINE BROWN MOIST LOOSE FILL

8090 SAND SILTY FINE GRAY WET LOOSE

BOTTOM OF BORING AT 90 FEET15
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BOREHOLE LOG
BCRHE NUMBER

PROJECT NUMBER 603220 LOGGED BY M ARNOLD

PROJECT NAME SEATTLE AIR NATIONAL GUARD TOTAL DEPTH 1000

LOCATION SEATTLE WASHINGTON BOREHOLE DIA 0OOIN

CONTRACTOR TEG

DRILLING
METHOD GEOPROBE

DATESDATE 100996

01
CL

J DESCRIPTIONSOIL CLASSIFICATION

003 ASPHOITIC CONCRETE

1 ML 0307 GRAVEL BASE COURSE

SM 0715 SILT BROWN SOFT MOIST FILL

2 1540 SAND SILTY BROWN FINE LOOSE MOIST FILL

4080 SAND BROWN FINE NONE TO TRACE SILT LOOSE MOIST FILL

6

8 SM 8096 SAND SILTY BROWN FINE WITH INTERBEDSINTERBED OF FINE SAND 13
11111111 LOOSE RROIST FILL

11111111

WET BELOW 90

10
SF 96100 SAND GRAY FINE LOOSE WET

BOTTOM OF BORING AT 100

11

12

13

14

15

16

17

18

19
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2

3

4

5

6

7

8

9

10

12

13

14

15

16

17

18

19

BOREHOLE NUMBERT1 BOREHOLE LOG GP10
ERM PAGE OF

PROJECT NUMBER 603220
LOGGED BY M ARNOLD

PROJECT NAME SEATTLE AIR NATIONAL GUARD TOTAL DEPTH 1000

LOCATION SEATTLE WASHINGTON BOREHOLE DIA 0OOIN

CONTRACTOR LEG

DRILLING METHOD GEOPROBE

DATESDATE 100996

O
DESCRIPTIONSOIL CLASSIFICATION

R
CC
CL
ML

SM

SP

003 ASPHALTIC CONCRETE

O3O5 GROVEL BASE COURSE

0530 SILT BROWN TRACE FINE SAND SOFT MOIST FILL

3096 SILT SANDY TO SILT WITH TRACE TO SOME FINE SAND SOFT MOIST FILL

96100 SAND GRAY FINE NONE TO TRACE SILT LOOSE MOIST

BOTTOM OF BORING AT 100
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BOREHOLE LOG
BOREHE NUMBER

PAGE OF

KCSIIP4 40764

PROJECT NUMBER 603220
LOGGED BY M ARNOLD

PROJECT NAME SEATTLE AIR NATIONAL GUARD TOTAL DEPTH 1300

LOCATION SEATTLE WASHINGTON BOREHOLE DIA OOOIN

CONTRACTOR LEG

DRILLING METHOD GEOPROBE

DATESDATE 100996

DESCRIPTIONSOIL CLASSIFICATION

CC
GP
ML

SP

003
0307
0738

ASPHOLTIC CONCRETE

GROVEL BOSE COURSE

SILT BROWN WITH FINE SAND SOFT MOIST ILL

S

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

38110 SAND BROWN FINE NONE TO TRACE SILT LOOSE MOIST FILL

110130 SAND GRAY FINE LOOSE WET

R



ASPHALTIC CONCRETE

GROVEL BASE COURSE

SILT BROWN TRACE SAND LOOSE MOIST FILL

SAND BROWN FINE NONE TO TRACE SILT SCATTERED LAYERSLAYER 1 OF SILTY SAND

TO SILT LOOSE MOIST FILL

8095 SILT BROWN TRACE SAND AND CLAY SOFT MOIST

WET BELOW 90

95100 SAND GRAY FINE LOOSE WET

BOTTOM OF BORING AT 100

BOREHOLE NUMBER

BOREHOLE LOG CP16
ERM PAGELOFI

PROJECT NUMBER 603220 LOGGED BY M ARNOLD

PROJECT NAME SEATTLE AIR NATIONAL GUARD
TOTAL DEPTH 1000

LOCATION SEATTLE WASHINGTON BOREHOLE DIC 0OOIRI

CONTRACTOR LEG

DRILLING
METHOD GEOPROBE

DATESDATE 100996

DESCRIPTIONSOIL CLASSIFICATION

9C

003
0307
0715
1580

FT

UT

CP
ML

SP

ML

SP

2

3

4

5

6

7

8

9

10

12

13

14

15

16

17

18

19
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KCSIIP4 40766

MONITORING
WELL NUMBER

BOREHOLE LOG MWI

ERM PAGE OF

PROJECT NUMBER 603220 BOREHOLE DIA 8OOIN

PROJECT
NAME SEATTLE AIR NOTIONAL GUARD MEASURING POINT 1492

LOCATION SEATTLE WASHINGTON
WELL CONSTRUCTION

CONTRACTOR CASCADE DRILLING BLANK CASING

TYPE PVC DIA 20DM IM 05 TO 1000

DRILLING
METHOD HOLLOW STEM AUGER

SCREENSSCREEN

LOGGED BY M KNOLD TYPE SLOTTED SIZE 00 LOIN DIA 2OOIN 1000 TO 2000

DATESDATE 01696 MNULOR FILL

TOTAL DEPTH 2150 TYPE GROUT IM 100 TO 550

TYPE BENTONITE CHIPSCHIP 550 TO 750

COMPLETED DEPTH 2050
TYPE SAND FILTER IM 750 TO 2150

WELL CONSTRUCTION

DESCRIPTIONSOIL CLASSIFICATION

O 0

C

J

ML

SP

LIII

0080 SILT BROWN TRACE FINE SAND MOIST SOFT FILL

80215 SAND FINE GROY WET LOOSE

10

10

11

12

13

14

15

16

17

19

15 16

00

00

00

12

14

17

10

14

21

28



BOREHOLE LOG
MONITONG WELL NUMBER

ERM POGE2OF2

POJECT MUMBER 603220 BOREHOLE GB 80GM

PROJECT
NAME SEATTLE AIR NATIONAL GUARD

MEASURING
POINT 1492

LOCATION SEATTLE WOSHINGTON
WELL CONSTRUCTION

CONTRACTOR CASCADE DRILLING LANK CASING

DRILLING METHOD L1OILOW STEM UQER
TE PVC DIA 2OOIN FM 05 TO 1000

SCREENSSCREEN

LOGGED BY M KNOLD
TYPESLOTTEDSIZE0OL0 2OOIN TM1000 TO200O

DATESDATE 101696 ANNULAR FILL

TYPE GROUT FM 100 TO 550
TOTAL DEPTH 2150

TYPE OENTONITE CHIPSCHIP FM 550 TO 750

COMPLETED DEPTH 2050
TYPE SAND FILTER 750 TO 2150

WELL CONSTRUCTION

DESCRIPTIONSOIL CLASSIFICATION

I 0
0

8OTTOM OF BORING AT 215 FEET

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39
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BOREHOLE

PROJECT
NUMBER

PROJECT NAME SEATTLE AIR NATIONAL GUARD

LOCATION SEATTLE WASHINGTON

CONTRACTOR CASCADE DRIING

DRILLING METHOD HOLLOW STEM AUGER

LOGGED BY M KNOLD

DATESDATE 101696

TOTAL DEPTH 2150

COMPLETED DEPTH 2050

BOREHOLE DIA 8OOIN

MEASURING POINT 1460

WELL CONSTRUCTION

DIE 2OOIN FM 05 TO 1000

NS

SLOTTED SIZE 0OLOIN DIC2OOIN FM 000 TO

BR FILL

GROUT

BENTONITE CHIPSCHIP

SAND FILTER

0075 SAND FINE BIOWN NONE TO SOME SILT MOIST LOOSE FILL

3050 NO RECOVERY

75215 SAND FINE GRAY MOIST LOOSE WET BELOW 80
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BOREHOLE
PROJECT NUMBER

PROJECT NAME

LOCATION

CONTRACTOR

DRILLING
METHOD

LOGGED BY

DATESDATE

TOTAL DEPTH

COMPLETED DEPTH 2050

BOREHOLE DIA 8OOIN

MEASURING POINT 1460

BOTTOM BORING AT 215 FEET

SEATTLE AIR NATIONAL GUARD

SEATTLE WASHINGTON

CASCADE DRILLING

HOLLOW STEM AUGER

II ARNOLD

101696

2150

WELL CONSTRUCTION

DIA 20DM IN 05

TO 550
TO 750

TO 2150
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BOREHOLE

603220

SEATTLE AIR NOTIONAL GUARD

SEATTLE WASHINGTON

CONTRACTOR CASCADE DRLING

DRILLING METHOD HOLLOW STEM AUGER

LOGGED BY U ARNOLD

DATESDATE 101796

TOTAL DEPTH 2150

COMPLETED DEPTH 2050

BOREHOLE DIA 80CM

MEASURING POINT 1050

0003 MPHOLTUC CONCRETE

0310 GRAVEL SUBONGULOR WNDY TME TO COORSE GRAY TO BROWN MOIST

HOSE ILU

1060 SAND FINE BROWN NONE TO TRACE SILT MOIST LOOSE FLU

6080 SILT SANDY BROWN MOIST SOFT FLU

80100 SAND STY FINE GRAY WET MEDIUM DENSE

100215 SAND FINE GRAY WET MEDIUM DENSE

PROJECT NUMBER

PROJECT NAME

LOCATION

DIA 20CM 05

SIZE 001CM DIO2OOIN FM 1000 TO
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21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

LI

BOTTOM OF
BORING AT 215 FEET

KCSIIP4 40771

MONITORING WELL NUMBERMW BOREHOLE LOG
ERM POGE2OF2

PROJECT NUMBER 603220 BOREHOLE DIA 8DOIN

PROJECT
NAME SEATTLE AIR NATIONAL GUARD

MEASURING POINT 1050

LOCATION SEATTLE WASHINGTON
WELL CONSTRUCTION

CONTRACTOR CASCADE DRILLING BLANK CASING

DRILLING METHOD HOLLOW STEM AUGER TYPE PVC DIE 2OOIN TM 05 TO 1000

SCREENSSCREEN
LOGGED BY M ARNOLD

TYPESLOTTEDSIZE0OLO 2OOIN FM1000 TO2000

DATESDATE 101796 ANNULAR FILL

TOTAL DEPTH 2150 TYPE GROUT FM 100 TO 550

TYPE BENTONITE
CHIPSCHIP FM 550 TO 750

COMPLETED DEPTH 2050
TYPE SAND FILTER FM 750 TO 2150

WELL CONSTRUCTION

DESCRIPTIONSOIL CLASSIFICATION

O 0



KCSIIP4 40772

MONITORING WELT NUMBER

RE HOLE LO
ERM POGELOF2

PROJECT NUMBER 603220 BOREHOLE DO 8OOIN

PROJECT NAME SEATTLE AIR NATIONAL GUARD
MEASURING

POINT 1205

LOCATION SEATTLE WASHINGTON
WELL CONSTRUCTION

CONTRACTOR CASCADE DRILLING BLANK CASING

TYPE PVC DIO 2OOIN FM 05 TO 1000

DRILLING METHOD HOLLOW STEM AUGER
SCREENSSCREEN

LOGGED BY U ARNOLD TYPE SLOTTED SIZE 00 LOIN DIA 20DM IM 1000 TO 2000

DOTESDOTE 101796 ANNULAR FILL

TOTAL DEPTH 2150 TYPE GROUT FM 100 TO 550

TYPE BENTONITE CHIPSCHIP FM 550 TO 750

COMPLETED DEPTH 2050
TYPE SAND FILLER FM 750 TO 2150

GWELL CONSTRUCTION C

DESCRIPTIONSOIL CLASSIFICATION

0

ML

SP

15

15

0095 SLT BIOWN TRACE FINE SAND MOIST SOFT FILL SCATTERED LAYERSLAYER

SCATTERED LAYERSLAYER 1 OF SILTY FINE SAND TO SAND WET BELOW 90

WET BELOW 90

95215 SAND FINE ROY WET MEDIUM DENSE

1

3

5

7

9

10

11

12

13

14

15

16

17

18

12

14

19

22



BOREHOLE

PROJECT NUMBER

PROJECT NAME

LOCATION

CONTRACTOR

DRILLING METHOD

603220

SEATTLE AIR NATIONAL GUARD

SEATTLE WASHINGTON

CASCADE DRILLING

HOLLOW STEM AUGER

U KNOLD

101796

BOREHOLE DIA 8OOIN

MEASURING POINT 1205

BOTTOM OF BONNQ OT 215

LOGGED BY

DATESDATE

TOTAL DEPTH 2150

COMPLETED DEPTH 2050

WELL CONSTRUCTION

PVC DIO 20DM 05

001 OINDIO 2OOIN FRN1000 TO 2000

KCSIIP4 40773



KCSIIP4 40774

MONITORING
WET NUMBER

RE HO LU
ERM PAGELOF2

PROJECT NUMBER 603220 BOREHOLE DIA 8OOIN

PROJECT NAME SEATTLE AIR NATIONAL GUARD MEASURING POINT 1394

LOCATION SEATTLE WASHINGTON
WELL CONSTRUCTION

CONTRACTOR CASCADE DRILLING BLONK CASING

TYPE PVC DIA 2OOIN FM 05 TO 1000
DRILLING METHOD HOLLOW STEM AUGER

SCREENSSCREEN

LOGGED BY N KNOLD
TYPE SLOTTED SIZE 001CM DIO2COIN FM 1000 TO 2000

DOTESDOTE 101796 ANNULAR FILL

TOTAL DEPTH 2150 TYPE GROUT FM 100 TO 550

TYPE BENTONITE CHIPSCHIP FM 550 TO 750
COMPLETED DEPTH 2050

TYPE SAND FILTER FM 750 TO 2150

X

WELL CONSTRUCTION

DESCRIPTIONSOIL CLASSIFICATIONJ
00

ML

SP

00901 SILT BROWN TRACE FINE SAND MOIST SOFT CONCRETE FRAGMENTSFRAGMENT

SILT BROWN SANDY MOIST FILL

90213 SNID FINE GRAY WET MEDUM DENSE

15

15

1

3

4

5

7

8

9

10

11

12

13

14

15

16

17

18

19

12

14

10

12

14

17

12

16



21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

BOTTOM OF BOIG AT 213 FEET

KCSIIP4 40775

RE LE LO
MOTIITORING

WELL NUMBER

ERM POGE2OF2

PROJECT NUMBER 603220 BOREHOLE DIA 8OOIN

PROJECT NAME SEATTLE AIR NOTIONAL GUARD MEASURING POINT 394

LOCATION SEATTLE WASHINGTON
WELL CONSTRUCTION

CONTRACTOR CASCADE DRILLING BLANK CASING

DRILLING METHOD HOLLOW STEM AUGER
TYPE PVT DIA 20CM FM 05 TO 1000

SCREENSSCREEN

LOGGED BY N KNOLD
TYPESLOTTEDSIZE0CLO 2OOIN TRN100C TO200C

DATESDATE 101796 ANNULAR FILL

TYPE GROUT IM 100 TO 550
TOTAL DEPTH 2150

TYPE BENTONITE CHIPSCHIP FM 550 TO 750

COMPLETED DEPTH 2050 TYPE SAND FILTER FM 750 TO 2150

WELL CONSTRUCTION

DESCRIPTIONSOIL CLASSIFICATION

C C

C



FINAL

APPENDIX

LOCATION AND ELEVATION SURVEY DATA
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K1317

NB

1511

1475

1114918

1501
1431

SSS

1493

I9

XISE
19

1490
20 54

HORIZONTAL COORIDINATC 5Y5TTU IS ASSUMOD

VERIICAL OATIJM IS BASED CLI USCOSUSCO 140WUUNT 90INC RECOVEROD

DID 102296 IN 0000 CCL4DE110N SECOND ORDER BENONMARK
AOJS1TO IN 1973 ITH CLEVAT1OI4 1058 VERTICAL DA1W OR 1939

AU TLEVA1TOWSTLEVA1TOW SMOVN4 ARE WCYO 1929 10 CONVERT TO CIIY OR

SCATTLE ESTABUSHED HAD 1990 DATUM ADD 353

THISTHI SURVEY WAS MADE UNDER MY DIRECTION OIL OCTOBER 22ND 1996

HORIZONTAL 1RAVTRSC OOSURC I33O00
VTRT1CAI CLOSIJRE 001 DISTRIRUTED OVER 2140

UILDING

203

4
4

1537
OR22

1487
OR

408
ORL

4

1534
OR21

1467
5810

4

11 1493
OR14

11 1453

1I

144Q

1483
557

ITIT
LCGND

UONITOR4C RTU

11 15T2

7

1590
555

10IS10I
MW3 RIM

1452

1396
558

11 340
59

1555

ORL

1343

1264

NOTE

1194

OR

NLIL LABBAUL IL 23343

II7II7 C70
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52897 LANAZK INC BELIEVUE WA
1130 140TH AVE NE SUITE 200

BELEVUE WA 98005

AUN SIEVE BECKER

ERMWESI INC

455 CAPITOL MAIL SUIREBOO

SACRAMENTO CALIF 95814

SEATTLE ANGB SURVEY DATA COLLECTED ON 52797
WELL BSOO5PZ

1474 GROUND

1439 TOP PVC
1480 NORTH RIM CASING

WELL BSOO6PZ

1478 GROUND

1459 TOP PVC
SOUTH DIN CASING

WELL BSOO4PZ

1488 ASPHALT

1466 TOP PVC
1503 NORTH RIM CASING

NOTE LOCAJON AND ELEVATION OF SWI AND SW2 REQUESTED FOR THISTHI SURVEY WAS PREVIOUSLY OBTAINED AND SHOWN ON

MAPPING SUPPLIED IN 1996 POINTSPOINT NUMBCRTD 147 AND 164 IN DECUONIC FILC

EVETNU ANOB SURVEY DA COUECRJ ON 52797
WELL STIJOSPZ

59918 ASPHALT

59886 TOP PVC
59926 NORTH TIM CASING

WELL STOO4PZ

59846 GROUND

59819 LOP PVC
59834 NORTH RIM CASING

WELL SDOOO5PZ
58329 ASPHALT

58300
TOP PVC

58340 NORTH RIM CASING

WELL SDOOO9PZ
58931 ASPHALT

58899 TOP PVC

58935 NORTH RIM CASING
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FINAL

APPENDIX

INVESTIGATION DERIVED WASTE
RECOMMENDATIONSRECOMMENDATION
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FINAL

TABLE D1

INVESTIGATION DERIVED WASTE RECOMMENDATIONSRECOMMENDATION SOIL MATRIX

143RD CCSQ SEATTLE ANGSANG SEATTLE WASHINGTON

DRUM
COLLEETWN

LJEMBERJ MAFTTX RACOMNDATIUN CUMOIENTSCUMOIENT
DATE

COSITEUTSCOSITEUT

NO ANALYZESANALYZE LNM THE CKSEST SOIL BORINGSBORING EXCEEDED THE ESTIRRATED

TCLP REGULATORY LEVELSLEVEL NO LID REAIHNGSREAIHNG ABOVE BACKGROUND

1MWI SOIL 101596 DISPOSE OF AS SOLID WASTE LEVELSLEVEL

RESULT FOR TCLI PB TEST ON SAMPLE SB93 WAS LESSLES THAN THE

TCLP
REGULATORY LEVEL NO PID READINGSREADING ABOVE BACKGROUND

2SBB SB9 SOIL 10FL696 DISPOSE OF AS SOLID WASTE LEVELSLEVEL

NO ANALYTESANALYTE EXCEEDED ESTIMATED TCLP
REGULATORY

LEVELSLEVEL RIO

3SBS SB6 SOIL 101596 DISPOSE OF AS SOLID WASTE PID READINGSREADING ABOVE BACKGROUND LEVELSLEVEL

TCLP REGULATORY LEVELSLEVEL NOPID READINGSREADING ABOVE BACKGROUND

4MW2 SOIL 101696 DISPOSEOFASASOLIDWAS LEVELSLEVEL

ESTIMATED TCLP
REGULATORY

LEVELSLEVEL FOR SOIL BORINGSBORING NO

5MWI SB ANALYTESANALYTE EXCEEDED ESTIMATED TCLP REGULATORY LEVELSLEVEL NO PID

SB2 SB3 SOIL 101596 DISPOSE OF AS SOLID WASTE READINGSREADING ABOVE BACKGROUND LEVELSLEVEL

RESULT FOR TCLP PB TEST ON SAMPLE SB43 WAS LESSLES THAN THE

TCLP REGULATORY LEVEL NO PID READINGSREADING ABOVE BACKGROUND

6SB4 SOIL 101596 DISPOSE OF AS SOLID WASTE LEVELSLEVEL

TCLP REGULATORY LEVELSLEVEL NO PID READINGSREADING ABOVE BACKGROUND

7MW3 SOIL 101796 DISPOSE OF AS SOLID WASTE LEVELSLEVEL

TCLP REGULATORY
LEVELSLEVEL NO PID READINGSREADING ABOVE BACKGROUND

8MW3 SOIL 101796 DISPOSE OF AS SOLID WASTE LEVELSLEVEL

9SBB SB NO ANALYTESANALYTE EXCEEDED ESTIMATED TCLP
REGULATORY

LEVELSLEVEL NO

11 SOIL 101696 DISPOSE OF AS SOLID WASTE PID READINGSREADING ABOVE BACKGROUND LEVELSLEVEL

NO ANALYTESANALYTE EXCEEDED ESTIMATED TCLP
REGULATORY LEVELSLEVEL NO

10SB7 SB8 SOIL 101696 DISPOSE OF AS SOLID WASTE PID READINGSREADING ABOVE BACKGROUND LEVELSLEVEL

11MW4 TCLP
REGULATORY

LEVELSLEVEL NO PID READINGSREADING ABOVE BACKGROUND

MWSMW SOIL 101 796 DISPOSE OF AS SOLID WASTE LEVELSLEVEL

12MW4 TCLP REGULATORY LEVELSLEVEL NO ND READINGSREADING ABOVE BACKGROUND

MWSMW SOIL 101796 DISPOSE OF AS SOLID WASTE LEVELSLEVEL

NOTESNOTE

RADIONUDIDESRADIONUDIDE IN SOIL DETERMINED TO BE PRESENT AT BACKGROUND LEVELSLEVEL BASED ON REVIEW OF THE DATA BY THE WASHINGTON DEPARTMENT

OF HEALTH DIVISION OF RADIATION PROTECTION

ESTIMATED TCLP REGULATORY
LEVELSLEVEL

ANALYTE
CONCENTRATIONSCONCENTRATION IN SOIL WERE COMPARED TO 20 TIMESTIME THE TCLP REGULATORY LEVEL

WHICH REPRESENTSREPRESENT AN ESTIMATE OF THE MINIMUM CONCENTRATION OF THE ANLYTE IHET WOULD HV IN HE PREENI IR THE NIL FOR

CONCENTRATION GREATER THAN THE TCLP REGULATORY STANDARD

MW MONITORING WELL

PID PHOTOIONIZATION DETECTOR USED FOR FIELD
SCREENING

SOIL SAMPLESSAMPLE FOR THE PRESENCE OF VOLATILE ORGANIC COMPOUNDSCOMPOUND

SB SOIL BORING

TCLP TOXICITY CHARACTERISTIC LEACHING PROCEDURE FEDERAL TITLE 4A PART 26124
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FINAL

TABLE D2

INVESTIGATION DERIVED WASTE RECOMMENDATIONSRECOMMENDATION WATER MATIIX

143RD CCSQ SEATTLE ANGSANG SEATTLE WASHINGTON

WELL COLLETON

LCB MATRIX RECOMMENDATION CONRNENTSCONRNENT

PURGE WATER AND DISCHARGE TO SANITARY SEWER LISCHARGE APPROVED BY

BSOO4PZ DECON WATER SEP96 ONSITE KCIWDOH
PURGE WATER AND DISCHARGE TO SANITARY SEWER DISCHARGE APPROVED BY

BSOO5PZ DECON WATER SEP96 ONSITE KCIWDOH
PURGE WATER AND DISCHARGE TO SANITARY SEWER DISCHARGE APPROVED BY

BSOO6PZ DECON WATER SEP96 ONSITE KCIWDOH
WATER AND PURGE DISCHARGE TO SANITARY SEWER DISCHARGE APPROVED BY

MWI WATER OCT96 ONSITE KCIWDOH
WATER AND PURGE DISCHARGE TO SANITARY SEWER DISCHARGE APPROVED BY

MW2 WATER OCT96 ONSITE KCIWDOH
WATER AND PURGE DISCHARGE TO SANITARY SEWER DISCHARGE APPROVED BY

MW3 WATER OCT96 ONSITE KCIWDOH
WATER AND PURGE DISCHARGE TO SANITARY SEWER DISCHARGE APPROVED BY

MW4 WATER OCT96 ONSITE KCJWDOH
WATER AND PURGE DISCHARGE TO SANITARY SEWER DISCHARGE APPROVED BY

MW5 WATER OCT96 ONSITE KCIWDOH
DECON DISCHARGE TO SANITARY SEWER DISCHARGE APPROVED BY

WATER DECON WATER OCT96 ONSITE KCIWDOH
PURGE WATER AND DISCHARGE TO SANITARY SEWER DISCHARGE APPROVED BY

MWI DECON WATER DEC96 ONSITE KCIW DOH

PURGE WATER AND DISCHARGE TO SANITARY SEWER DISCHARGE APPROVED BY

MW2 DECON WATER DEC96 ONSITE KCIWDOH
PURGE WATER AND DISCHARGE TO SANITARY SEWER DISCHARGE APPROVED BY

MW3 DECON WATER DEC96 ONSITE KCIWDOH
PURGE WATER AND DISCHARGE TO SANITARY SEWER DISCHARGE APPROVED BY

MW4 DECON WATER DEC96 ONSITE KCIWDOH
PURGE WATER AND DISCHARGE TO SANITARY SEWER DISCHARGE APPROVED BY

MW5 DECON WATER DEC96 ONSITE KCIWDOH
DECON DISCHARGE TO SANITARY SEWER DISCHARGE APPROVED BY

WATER DECON WATER DEC96 ONSITE KCIWDOH
PURGE WATER AND DISCHARGE TO SANITARY SEWER DISCHARGE APPROVED BY

MWI DECON WATER JAN97 ONSITE KCIW DOH

PURGE WATER AND DISCHARGE TO SANITARY SEWER DISCHARGE APPROVED BY

MW2 DECON WATER JAN97 ONSITE KCIWDOH
PURGE WATER AND DISCHARGE TO SANITARY SEWER

DISCHARGE APPROVED BY

MW3 DECON WATER JAN97 ONSITE KCIWDOH
PURGE WATER AND DISCHARGE TO SANITARY SEWER DISCHARGE APPROVED BY

MW4 DECON WATER JAN97 ONSITE KCIW DOH

PURGE WATER AND DISCHARGE TO SANITARY SEWER DISCHARGE APPROVED BY

MW5 DECON WATER JAN97 ONSITE KCIWDOH
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FINAL

NOTESNOTE

TABLE D2

INVESTIGATION DERIVED WASTE RECOMMENDATIONSRECOMMENDATION WATER MATRIX

143RD CCSQ SEATTLE ANGSANG SEATTLE WASHINGTON

KCIW KING COUNTY INDUSTRIAL WASTE DIVISION

DOH DEPARTMENT OF HEALTH DIVISION OF RADIATION PROTECTION

DECON DECONTAMINATION

PURGE WATER AND DISCHARGE TO SANITARY SEWER DISCHARGE APPROVED BY

BSOO4PZ DECON WATER JAN97 ONSITE KCIWDOH
PURGE WATER AND DISCHARGE TO SANITARY SEWER DISCHARGE APPROVED BY

BSOO5PZ DECON WATER JAN97 ONSITE KCIW DOH

PURGE WATER AND DISCHARGE TO SANITARY SEWER DISCHARGE APPROVED BY

BSOO6PZ DECON WATER JAN97 ONSITE KCIWDOH
DECON DISCHARGE TO SANITARY SEWER DISCHARGE APPROVED BY

WATER DECON WATER JAN97 ONSITE KCIW DOH

PURGE WATER AND DISCHARGE TO SANITARY SEWER DISCHARGE APPROVED BY

MWI DECON WATER JUL97 ONSITE KCIW DOH

PURGE WATER AND DISCHARGE TO SANITARY SEWER DISCHARGE APPROVED BY

MW2 DECON WATER JUL97 ONSITE KCIWDOH
PURGE WATER AND DISCHARGE TO SANITARY SEWER DISCHARGE APPROVED BY

MW3 DECON WATER JUL97 ONSITE KCIWDOH
PURGE WATER AND DISCHARGE TO SANITARY SEWER DISCHARGE APPROVED BY

MW4 DECON WATER JUL97 ONSITE KCIWDOH
PURGE WATER AND DISCHARGE TO SANITARY SEWER DISCHARGE APPROVED BY

MW5 DECON WATER JUL97 ONSITE KCIWDOH
PURGE WATER AND DISCHARGE TO SANITARY SEWER DISCHARGE APPROVED BY

BSOO4PZ DECON WATER JUL97 ONSITE KCIWDOH
PURGE WATER AND DISCHARGE TO SANITARY SEWER DISCHARGE APPROVED BY

BSOO5PZ DECON WATER JUL97 ONSITE KCIWDOH
PURGE WATER AND DISCHARGE TO SANITARY SEWER DISCHARGE APPROVED BY

BSOO6PZ DECON WATER JUL97 ONSITE KCIW DOH

DECON DISCHARGE TO SANITARY SEWER DISCHARGE APPROVED BY

WATER DECON WATER JUL97 ONSITE KCIWDOI1
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APPENDIX

AQUIFER TEST DATA
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ERMWEST INC SLUGBAIL TEST ANALYSISANALYSI PAGE

455 CAPITOL MALL SUITE 800 BOUWERRICESBOUWERRICE METHOD

PROJECT SEATTLE ANGSANG RI

SACRAMENTO CA 95814

ERF PH9164449378 EVALUATED BY FL DATE 9247

SLUG TEST NO SLUG IN TEST CONDUCTED ON SF297

MW3

100

C 10

102

MW3

10 15 20 25 35 40 45 50

HYDRAULIC CONDUCTIVITY FTSJ 141 10

KCSIIP4 40784

EE



IIIII RMWESL INC SLUGBAILTESTANALYSISLUGBAILTESTANALYSI PAGE2

IUJ CAPITOL MALL SUITE 8CC BOUWERRIC ES METHOD

I1IILI
SACRAMER4O CA 95814

PROJECT SEATTLE ANGSANG RI

ERVL PH 9164449378 EVALUATED BY FJL DATE 924197

SLUG TEST NO SLUG IN TEST CONDUCTED ON 512197

3 MW3

STATIC WATER LEVEL 616 FT BELOW DATUM

PUMPING TEST DURATION WATER LEVEL DRAWDOWN

SJ EN

534 082I 588 028

609 007

510 006

613 003

613 003

613 003

614 002

11 614 002

10 12 613 003

11 13 615 001

12 14 615 001

13 15 615 001

16 615 001

15 17 615 001

16 16 615 001

17 19 615 001

18 20 615 001

19 21 616 000A 22 616 DCX

21 23 616 000

24 615 001

25 616 01
24 26 616 000

25 27 616 000

26 28 616 000

27 29 616 00
28 31 616 000

III IIIII

II
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ERMWEST INC SLUGBAIL
TEST

ANALYSISANALYSI PAGE

455 CAPITOL MALL SUITE 800 BOUWERRICESBOUWERRICE METHOD

PROJECT SEATTLE ANGSANG RI

SW3MNTO CA 95814

FRI PH9164449378 EVALUATED BY FJL
DATE 92497

SLUG TEST NO SLUG OUT TEST CONDUCTED ON SF297

MW3

TH

MW3

HYDRAULIC CONDUCTIVITY FTSI 310 I0

0000 0000 00

00 00

SJ

10 15 20 25 35 40 45 50

100

C 10
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ERMWEST INC SLUGBAIL TEST ANALYSISANALYSI PAGE 11

455 CAPITOL MALL SUITE 800 BOUWERRIC ES METHOD

PROJECT SEATTLEANGSSEATTLEANG RI

SCRAMERTO CA 9514

ERNI PH916444G378 EVALUATED BY FJL
DATE 9247

SLUG TEST NO SLUG OUT TEST CONDUCTED ON 527

STATIC WATER LEVEL 6 16 FT BELOW DATUM

IF
PUMPING TEST DURATION WATER LEVEL DRAWDOWN

ISI FTJ

663 047

648 032

619 0
622 006

622 006

620 004

620 004

619 0
619 0

10 619

11 10 618 002

12 11 618 002

13 12 618 002

14 13 618 002

15 14 618 002

16 15 617 001

17 16 618 002

18 17 618 002

II 18 618 002

20 19 617 001

21 20 617 001

22 21 617 001

23 22 617 001

24 23 617 001

25 24 617 001

26 25 617 001

27 26 617 001

28 27 617 001

29 26 617 001

30 29 617 001

31 30 617 001

32 31 617 001

33 32 617 001

33 617 001

34 617 001

36 35 617 001

37 36 617 001

38 37 617 001

39 38 617 001

40 39 617 001

41 40 617 001

42 41 617 001

43 42 617 001

44 43 617 001

45 44 617 001

46 45 617 001

47 46 617 001

48 47 616 000

48 617 001

50 49 617 001
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ERMWEST INC SLUGIBAIL
TEST

ANALYSISANALYSI PAGE

455 CAPITOL MALL SUITE 800 BOUWERRICESBOUWERRICE METHOD

PROJECT SEATTLE ANGSANG RI

SACRAMEN CA 95814

ERJI PTT 9164449378 EVALUATED BY FJL
OATE 9247

SLUG TEST NO SLUG IN

MW3

101

10

EEEEEE EEE EEEE HEE EEEE EEEEEEEEEEEE

IIIIIII LIL ILLI JILLIL 111111 IIII IIIIIIIIIIIIITIIIII

MW3

HYDRAULIC CONDUCTIVITY FTSJ 125 10

KCSIIP4 40788
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11141 III ERMWEST INC SLUGBAIL TEST ANALYSISANALYSI PAGE

H41LII 4CAPITOL MALL SUE 800 B0UWERRICESB0UWERRICE MAT
1TIUILI

SACRAMENTO CA 95814
PROJECT

SEATTLE ANGSANG RI

ERM PHLGLE4449378 EVALUATED BY II DATE 9P2497

SLUG TEST NO SLUG IN TEST CONDUCTED ON 5297

MW3 MW3

STATIC WATER LEVEL 616 FT BELOW DATUM

PUMPING TEST DURATION WATER LEVEL DRAWDOWN

II FTJ

466 150

602 014

TH 608 008

607 008

611 ACE

613 003

613 003I 612 004

613 003

10 10 614 002

11 614 002

12 12 613 003

13 13 614 002

14 14 615 001

15 15 615 001

16 615 001

17 615 001

18 18 615 001

II 19 615 001

20 20 615 001

21 21 615 001

22 22 615 001

23 23 615 001

24 24 615 001

25 615 001

26 26 616 003

27 27 615 001

26 28 615 001

616 OCX

30 615 001

31 31 615 001

32 32 615 001

33 616 000

IIII 34 616 000

I
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ERMWEST INC SLUGIBAIL TEST ANALYSISANALYSI PAGE

CAPITOL MALL SUITE 800 BOUWERRICESBOUWERRICE METHOD

PROJECT SEATTLE ANGSANG RI

SACRAMENTO CA 95814

ERN4 PH143TH EVALUATED BY FJL DATE 912Q97

SLUG TEST NO SLUG OUT TEST CONDUCTED ON 5297

MW3

HYDRAULIC CONDUCTIVITY TFTSJ 222 10

EEEE

12 15 18 21 24 27

10

10

102

A

SOO
MW3
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STATIC WATER LEVEL 616 FT BELOW DATUM

PUMPIIIG TEST DURATION
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111111111 ERMWESL INC SLUGBAIL TEST
ANALYSISANALYSI PAGE

T11HIIIII

CAPITOL MALL SUITE 800 BOUWERRICESBOUWERRICE METHOD

PROJECT SEATTLE ANGSANG RI

SACRAMENTO CA 95814

ERM P119164449378 EVALUATED BY IJI DATE

SLUG TEST NO SLUG IN TEST CONDUCTED ON 5297

MW3

12 15 18 21 24 27

9O

101

102

EEEE EE11E IZEEE EEEEEEEEEEE EEEEEE

10
OMW3

HYDRAULIC CONDUCTIVITY FTSI 131 10
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11111 III II
ERMWEST INC SLUGBAILTEST ANALYSISANALYSI PAGE

THI II 455
CAPITOL MALL SUITE 800 BOUWERRICESBOUWERRICE METHOD

SICRAMENTO CA 95814
PROJECT SEATTLE ANGSANG RI

PH9164449378 EVALUATED BY FJL DATE 9247

SLUG TEST NO SLUG IN TEST CONDUCTED ON 5297

MW3

STATIC WATER LEVEL 616 FT BELOW DATUM

PUMPING TEST DURATION WATER LEVEL DRAWDOWN

SJ FTJ

490 126

606 006

606 006

613 003

611 006

613 003

613 003

613 003

613 003

10 10 614 002

11 11 614 002

12 12 614 002

13 13 615 001

14 14 615 001

15 15 615 001

16 16 615 001

17 615 001

18 18 616 003

19 19 615 001

20 616 003

21 615 001

22 22 615 001

23 23 616 003

24 24 616 003

25 25 616 003

26 26 615 001

27 27 616 003

26 28 616 003

29 29 616 003

30 30 616 003

IF
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III TIN TIN
ERMWEST INC SLUGBAIL TEST ANALYSISANALYSI PAGE

FT1I III IF 455 CAPITOL MALL SUITE 8X BOUWERRICESBOUWERRICE METHOD

LFLI SACRMENTOCA95814
PROJECT SEATLEANGSSEATLEANG RI

ERF PFL0164449378 EVALUATED BY TJL DATE 9Q497

SLUG TEST NO SLUG OUT TEST CONDUCTED ON 51297

MW3 J

12 15 18 21 24 27

100

101

MW3

HYDRAULIC CONDUCTIVITY
6C 1C14
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IIIFLI1I ERMWEST INC SLUGBAIL TEST ANALYSISANALYSI PAGE

FTH III CAPITOL MALL SUITE 800 BOUWERRICESBOUWERRICE METHOD

IFNIIT
SACRAMENTO CA 95814

PROJECT SEATLE ANGSANG RI

ER1 PH 9164449378 EVALUATED BY FJL
DATE

SLUG TEST NO SLUG OUT TEST CONDUCTED ON 5I27

MW3 MW3

STATIC WATER LEVEL 616 FT BELOW DATUM

PUMPING TEST DURATION WATER LEVEL DRAWDOWN

SJ FT

714 097I 684 068

6CE 006

622 006

626 010

620 004

620 004

II 620 004

620 004

10 619 003J 10 619 003

12 11 618 002

13 12 618 002

II 13 618 002

15 14 618 002

16 15 618 002

17 16 618 002

18 17 618 002

19 18 618 002

20 19 617 001

21 20 618 002

22 21 617 001

22 617 001

24 23 617 001

24 617 001

26 25 617 001

27 26 617 001

28 27 617 001

29 28 617 001

30 29 617 001

31 33 617 001

III
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FINAL

APPENDIX

REPOSITORIESREPOSITORIE OF LABORATORY
ANALYHCAL DATA PACKAGESPACKAGE
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COPIESCOPIE OF THE COMPLETE LABORATORY ANALYTICAL DATA PACKAGESPACKAGE ARE AVAILABLE FOR PUBLIC

EXAMINATION AT THREE STORAGE REPOSITORIES THE REPOSITORY LOCATION ADDRESSADDRES AND

APPROPRIATE CONTACT PERSONSPERSON ARE LISTED BELOW

REPOSITORY LOCATION ADDRESSADDRES CONTACT PERSON

PHONE NUMBER AND

FACSIMILE NUMBER

WASHINGTON AIR NATIONAL 241 CESCEV MR STEPHEN PURVINE

GUARD TACOMA 104 AIR DEFENSE LANE PHONE 2535123205

WASHINGTON CAMP MURRAY WASHINGTON FACSIMILE 2535123200

984305022

AIR NATIONAL BUILDING R47 MR ALAN KIAVANSKIAVAN

GUARDCEVRHQ 3500 FETCHET AVENUE PHONE 3018368451

ANDREWSANDREW AIR FORCE BASE FACSIMILE 3018368121

MARYLAND 20762

ENVIRONMENTAL RESOURCESRESOURCE 915 118TH AVENUE SE DR ROBERT C LEET

MANAGEMENT SUITE 130 PHONE 4254628591

BELLEVUE WASHINGTON 98005 FACSIMILE 4254553573

4
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FINAL

APPENDIX

TPH FIELDSCREENING RESULTSRESULT
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LT R

CD
COCO

TZC

DATA SHEET FOR PETRO RIS SAMPLEPRO TEST

OPERATOR F 1DATEFLIJI4 JCLOCATION

SAMPLE ID

LOW TEST LEVELAOD OD SAMPLE INTERPRETATION HIGH TEST LVELT0D 00 SAMPLE INTERPRETATION COMMENTSCOMMENTSTANDARDSSTANDARD PPM STANDARDSSTANDARD JOG PPM51313
53

001OOL OOI OO

LI CGPI
5

003 00300

O1010Z O1

LOCYOW 0F

5Z 0Z6 0L IRP OZOH CZ5 E 13 IC

2 OZ O OR

5E O7 SI OOPS353

026OIB

OZL 32 ISP3V 6

54
O

FCXPJEL5S3 O26 O21

CH OL

0I C31 O

3

OQ CFOC9

C66 CI 5

000 O VCODB

O
O

O OI

OOI O PFL

IPP



TPI PT 4

LOT CZ5ZZ
DATA SHEET FOR PETRO RISQ SAMPLEPRO TEST

OOERATOR JL 1M DATE LOCATON 17LTS17LTLOW TEST LEVEL HIGH TEST LVETSAMPLE ID TOD 00 SAMPLE INTERPRETATION OD 00 SAMPLE INTERPRETATION COMMENTSCOMMENTSTANDARDSSTANDARD I3 PPM STANDARDSSTANDARD J2 PPMII 009C

II3 O 1 3OCRAR 7C3

PR O
OI01 OJJ

O
C 5

DCIFL OOP

1TH 5756I3
513

CZ O
L2

CCC3 27

PFRS1PPISVT
Z
O Q2

0L
O IOOTPVYTOOP

3T3

O

Z

0OF CLJ3
4

C9PL5PI

CJ
C

C
07

PPRIP1OC
6

CJ

CI

T O1

00 OOO

P COI
005

OZ5 IJ

APC11A FODPW53L PIO
0

O
0O1002CO2

CP
36

JIPJOF0J3RVIP
00 1001O

O
1

FCOPPRI XGIOPCDCOCDCD



T DI ER

CDCOCD

G4 C2OPERATOR 4VE7
DATA SHEET FOR PETRO RIS SAMPLEPRO TEST

DATE QL2

F46G3C LLOCATJON 5IJLOW TEST LEVELSAMPLE ID AOD OD SAMPLE

HIGHINTERPRETATION EOD

TEST LVEL

STANDARDSSTANDARD RI PPM STANDARDSSTANDARD

OD SAMPLE INTERPRETATION COMMENTSCOMMENT

SE I

L3 1
1J311C7

00C7 OOO 04

0O
O

PPM QPPN PO 46YA

441L1 JICJTI

OC3C03C C CT005 KV
P6 C06

CLI ZC
C

PC

CPP1C0P PPH

4W4U4 MLJ4 CMJLI

O3

04 OF O3

7F5DO T1

0OC

AJ

O4 CCY O52OC
O5

O5

L 022 OA2
O OFL

2 COL

PP 01 037 CX1OI4 OOJI CF LOO O

IC90PPV

T
O1

0PP1



CDCOCD

DATA SHEET FOR PETRO RISQ SAMPLEPRO TEST

OERATOR F1T DATELOW TEST LEVELSAMPLE ID A00 CD SAMPLE INTERPRETATION HIGHL0D

TEST LVEL

55

STANDARDSSTANDARDO1 OOO5IVO1

PPMOII
O4O

ICPP E5PPVV

STANDARDSSTANDARDO3 013OI3 03

00 SAMPLE INTERPRETATION1CT PPM

ROOYP0

COMMENTSCOMMENT

O
OJ

Z7 LOCATION4C



FINAL

APPENDIX

WDOELEITER REGARDING
RADIONUCLIDESRADIONUCLIDE IN SOIL
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STATE OF WASHINGTON
ERS 97506

DEPARTMENT OF HEALTH
DIVISION OF RADIATION PROTECTION

AIRDUSTRIAL CENTER BLDG PO BOX 47827 OLYMPIA WASHINGTON 985047827

STEVE BECKER

ERMWEST INC

455 CAPITOL MALL SUITE 800

SACRAMENTO CALIFORNIA 95814

DEAR MR BECKER

MAY 1997

WE HAVE REVIEWED THE DATA ON THE SHEETSSHEET ATTACHED TO YOUR APRIL 15 1997 MEMORANDUM

THE RADIOACTIVE MATERIAL IN THESE SAMPLESSAMPLE IS OF NATURAL ORIGIN ALL OF THE ISOTOPESISOTOPE

DETECTED WITH THE EXCEPTION OF K40 ARE IN THE U238 OR TH232 DECAY CHAINS ALL

RADIOISOTOPESARE AT BACKGROUND LEVELS

ON THE BASISBASI OF THISTHI DATA THE SOIL MAY BE TREATED AS NONRADIOACTIVE THE SOIL CUTTINGSCUTTING MAY

BE TREATED AND DISPOSED WITHOUT REGARD TO RADIOLOGICAL CONCERNS

BASED ON THE EXPLANATION
OF THE PAST USE OF THISTHI SITE AND SUPPORTED BY THISTHI DATA WE HAVE

REACHED SEVERAL OTHER CONCLUSIONSCONCLUSION

1 WHILE IT IS POSSIBLE THAT VARIOUSVARIOU PIECESPIECE OF EQUIPMENT THAT WERE STORED AND SERVICED AT

THE SITE CONTAINED COMPONENTSCOMPONENT THAT HAD SMALL AMOUNTSAMOUNT OF RADIOACTIVE MATERIAL IN THEM

THERE IS NO EVIDENCE THAT THOSE COMPONENTSCOMPONENT WERE DISPOSED OF ON SITE

2 ASSUMING THOSE COMPONENTSCOMPONENT WERE DISPOSED OF ON SITE THE RADIOACTIVE MATERIAL WOULD

NOT ENTER THE ENVIRONMENT UNLESSUNLES THE COMPONENT WAS BROKEN AND THE MATERIAL SPREAD OR

WASHED OUT THERE IS NO EVIDENCE THAT THISTHI HAPPENED

3 THERE IS NO NEED FOR YOU TO DO RADIOLOGICAL TESTING ON FUTURE SOIL SAMPLESSAMPLE OR DIGGING

SPOILSSPOIL GENERATED AT THISTHI SITE

IF YOU HAVE ANY FURTHER QUESTIONSQUESTION PLEASE CALL ME AT 3605863306 OR MIKE BRENNAN AT

3607533349

SINCERELY

DEBRA MCBAUGH HEAD

ENVIRONMENTAL RADIATION SECTION

KCSIIP4 40804
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